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. f • 

(ja^ ^Lj ^adJ • ^Lc-C- LI 

^ ^ dice'^j-ui dlcxuA T* ^4A, fl ,jI 

• ^ a** * A -«»4 ^ ij a A ^ c^ ^ ^ ^ ^ ^ A ^ * * * ^ a^j 

^^.ttt ^1 </y ^‘’"^ ejS eL U<jJ^ j*AJ <J Jl 

l_. dllgt-J 3 I <S {.Uil 

dl4>d) L odb 4 n^Ij {.sLaAj*-^ a^t*^ «^«dluyul 

yj^C)\^ Od^^ dluuiLj * * a^ ^ 






JjJuu cSL Ja-b jO Ij 

Oftl^ (1)1—-4^ '^J>^ 

(_3Lui i ^ 4 1 ii, > ■ itf f ji O*^ c3,^bu^_^ib . (Xui 

cXj^jSCjU Ajua-U-4<J 

aS* (2)^i (JLaJl^I (JLui jljLfljbA j (2?^A aS* cXjulS* 

* • (SJJ c:.a^(jj|jj f .) 'cXi^ ^ ■0 ^ ^ ^ I 

» CU.IM I ^ cAJLjk^ Jj^Aj T* — |frJu»^Lju 

Ajj^ UjU^I (2>dl ^ 

L , A (iifl ^ A. Cu I ^ I * <-Xj ^ ) cAS' ^ 

.(fr;;^!^l^ Ijjl jl 

^ .OIjIuju^ cjl^J ^4 JLj1jj^^ Ul 

^ . <M«UdU 1 AlLulS' A^ LujU A^ ^ (J<JU^ cXuilj ^ ) cAjL.4 

aS^ c1uj4 I (2^13 ^ ^ A^ ^ 1.._^jlj I ^ ^ • 

9a— sjr^ OjI^^ 

J_>S3^ (l^^ljl^i (^l l^j) Ij) jjSjj^4j 

1^1 jl 4^1 .jjLuj^ |j—». Ij (1)1 Jl ^iJlujil (1 )Uj 

jIjI .Jjb S.I: ((J ij) jis:.^! J)) ^ (^4 

1 «> jl 1^(1)I UJUlS" JJ-^ jl 4 ^ cuJLaJ 

jis:. 

a£^ cXiiL ^Ia j^jjl (JUi 

J JjIj Oj —OJ jIj -ft JJL^ JjLo^^AjJ) jkU 03 



o Jatti 'fV 


ojbl Ij oJj'S ti}'-^-^^ •^’ L?*^^ cs^Jo^ 

JI$!jj1jL 1^3 6d0' (^ 

(J^^iwJUi ljUA»UU» ^Lijl voi^ :»13) 

u:^ .jft^ 

(j3^ »'«■■» L-Ij ^j 3 ifJL 4 

. u.iS^ 

ijL.O>^tbdUJ ^ ^ i ^ I.S* I 

t <V ^ A. , ^ iHi-jLu i ^ i.Xlu i^-i—^ ((c) ^ ■-*.JU4 JJ J>-i^)) 

3 ^^3 ^IuuUlU (3 I—,^>.0 1 ^cIujuI j tAjU 3 ^ L 4 1 

jrirt:^ 6d' ^ Ol^Jj^ 

3j ^ iJ T i- j ^ ^ 1 i . .?. l_. ._A ^Lui ^ 1^1 uXj^l3 

Cn^tOji I ^JlmXjk^ C,^ ^ - ‘-blu i _> ^ Luj L> 

(3^^^ 3j) I.T< > ^ uialtflj 3‘-45(3l 

L uXJb ^ bj ItXjciodwIj 

(Mutation) <_^^dL JU-a^jj .jj-t(j-,jjjJ 

^ .oi^ JL^j3 ^ 63 

AjkXultiAj (^tiX) A WhJ ^ rti > 1 ^ I 1 gL 1 i . ■ i< 1 1 ^lciu.1 

^3 ^j- 4-0 O Aj (J ^Lui ^(Jlcui I A^,> ^ ‘-bJj Ij 

->^*4 (^6 -9 ‘^'(^ 

t^.ctJLUAJ 1 j 1 t ^-^7 . Iga a ^ cXidU A^^ 1 

c^3^' ^ Jd^'j ^ Ij^ui,^ aSJ^ 

b '—r^' —r^3 J ^>5b (^3^>—^UjiUuiuL 

(_^^<A3 Aj i ■■ ^ ^ I A>e.jJL> . (3JL!I> Lui 








^ 1 (i—.^L iLCUiJI tSjmi Lj tj (mOU LjL^ . 

.cJU^ 

.c^ U>-^ 6d' j' J:i^ cr-^^l 

^ A J > I ^ ^^JUkS*l ^j)^ Ola <mAi< Hj 
jl .iSjuu,] dJUi ^jr _^ J_® J ^ _ t 

«(Jlcui 14JLd^ 1 ^ u a.*.,) Ld A »,i1i 1 (J 

^■*> ^ Ij ^ Jlx* ^LoJh Lol 

L^I (3^^ It (^jIcXaJ ^Ij 

. Cl*-UAJk.J ^^^Jut.4 

Od^ Ii^Z4-u*l (jd^ UTj-AX'IS 

jJ T • — jl , i i^ (^L-Ij 01j5 ^ 

ailoo^^oi) uljl^^J^Ud^ *>,u IQ.J 

I <-Vjuo.juui ^ Cjum ) dtXw l<-<^^ Oo J i Lo (J tljuat I Ij ^ 

)j ^Lj^ljl ^^IjT (_^lyJjU^ bo l1»1j 3 c^Vbojz^l 

L_yol ^ cAJLlS* bb(J^ ^ O-cul 4,^ 

Ajuidutc-4 

! <Jlco I t^I^I Ot^lx-4 ^>C,Jk^ 

^3^1*^ jl ^ ° — Jfr^bo 1 jl a£ tn^ .i tu 

^Ijl c^\ ^^xjI^uz:; Sjljbl4^ 4d^ ^(s^ 

6d* •^J(^ jl 

Lr>0 It WUI ) 9 O 1^ ) 1 4^ *) 1 . .. A,^ |3 1 (AjO C„ AJLdUi uXIj 1 4J , ^ > t a 3 



OvJb J lib i»ii fp 


• iJsJuwU 1^^^)) (^XyojUy^ 3 

4 »«jb 3I 3 ^ CIaam i A.J 

3 3^ Lft j l>5-ij 1 c1>IjI^^I 

ud*^ J*^ 

cu>3j (j^> 3 ^^jLufl ^JlIuui^ 

_ Cy.jS ^jl'-‘-» '-‘^j—j —ri^ 

‘r*d'->^ J JJoIj ^ 

Ajijil iSujjj t (jLw di^iiV * 

<dJd« ^ 1 j ‘'—$-• -uio-jo <l_5’ Cuo.! C)L_i» 
' - 6d ^ i cAj^o 4 ,_ .S' ^ Aj (JJL^ (^ 1 

.i^jb ^^15 j-*^J 

, (JlxJJLL^ *^^3 ^ fl « 1 ^ cTo jj J i < ■V.fl.,/> 

<j <_^ Ci«l ajja^l JjS3>« Jl j_5jj^ 6i.^ 

(.flijuA^ (.Aj^(.A,^1 ^ I cAj2»o • cUcujJb ^■fl.m.A.j I ^^33"*^ 

uA^^tA^l 3 *>—<-*« 1 < A ug 3<^ * Li^ sj 

J (*Jl<u«jl ch^ <^4^^ 

j*jl ^A**J***J***^***^ i ( > < ^^Tinft ,J~-A jl 

jIjlIo hi^ _ 4>i^^ JL 23 

J-*^ JjI— 9 ^laj <J ^^icu-cjl ji ij>.jM — CHjS 

^5 JO 1 Lu« A-^Jb 

jIjA c«-fl-5ja^ J J^u%; cs^"-*—(*d^>d^ 









J jlj_fe jJLlxua3\ Ojj ^ La 

OAlji. (6j^* • J* • •^* • • J* * • J* * *) 0-- OJtkj^ 


ojj *—J (SJJ 

triCl /3 11» ^ . i i >^ . ^.<1 t.U.A^ j * * I O-^<iXl-> 1 

Ojj J (VjfP-J* • • J* • • J* • •) cxui! ^jL^4 
^ ^L.*oJlju 4 ^L..>cji^ ^(Ju^xaa Cj ^^ ^ ^L-i^^ai. 7t ^ ^ 

) f _ J .(Y^*j***j’**j***) 

^1 t.X<L O ^ clu4il clccu^j . cLui cXft ^ * 

jIjA ^ ^ —lh^ ^ * * 

^jIj ^1 

U^l ^1 . ^Xdj***j***j***j***j***j***j***j*^*j***) 

Cc^l J - Jjis» J O’ I- 

^ta.«i> ^LJu 3^ t-,xA^-4 o. Za ^ ! L» 

^ c^l ‘^1 J—^ (0^1 ^ Aj? • • J jj^ jj 

1^1 t^^LiJLx.0 <1 A,!<flj>,t<i ^t ^^l>sJLr9 « Lj ui^uLo oIaj 1 (^\ 

.Jjj 

l^xjut cXjl4^5>*^.1.1 Jij A^ ^j.5o« 3 (oLfcj^j 

L—I jl J Looji L_y«u.tutu *3l,>A 

cJLl^SjUUJ ^ (O (^uAjLdUA^ U-“-^ jLo-ftj*^ U-^ 

,U^i3^^ «n iT t jJ jfrj 1 jljJb 

jIjaJ* 3 Jl Jjl—>:JL4 












! cT^.uiia*) Lo-U 4^J^oJbA.j 

JJLU^^ dcA^J OcdU I 


C-jQ .clccul lykdtdLuc^ (3d ^ ^ * (S ^ -a aj% 

jla^U- Lplj^j2>d^ .Cc^yul OJJ 

^^'■ ^ ^ c>LuiL j dLjj^ ( (j^ -3 i-Xm^^* 

1^ iSi^^,_S’ ojja^l Jl <^L_i.U aJ;L 

l^lj—lb ajju^l (jl_fcL^ 

(jl—.a— j3Lu,j_^ jb(;;j_^__S^ j:Sj_yj —r^j^>« 

1 b ■ ^ l l *A»*^ i /_0^ L y ifcu^^ I I ft I tj^ I t ^ ^ ^ JLii 4 

jl^ (jjl 0 

1 j ol—ftLi’ (. ulccul dU-ui 1^IJ-.-ft jl ^ 

Cct4lO<J jfcjJ C4-CUb3 Jl \j J 

^jIj a^ ^ ^ — Ch^ J C*3U 4^ U(J) j\ 

cUlcioL^ 4^ ^ Y^ — J ^ Y — J 

^j ^ u ^ u uT i ^jli? 

(^IdtXjJ dk^Lo 4ju6^ O^jl ^ T — (3-> 

JO <$■ c««l ^*!> JU.Hti J (_^L«0Jb4^ ( im.AAM I ^JL^ Lau I^LomUJ A^ 

• CTaiiAiA 1 

^ Jblojb^ jljbl^ 4^ iS^ 

O ^ 1J t, ,. <V A M (3^^ .wXSLo^^ cIoIJ (^IjuJb ^ 

^-»-»5l A^ ^ (3L^4j i c T axu I 

J-udU- ojLui^ Jb3U:u j^U 1J 1 f ^ ^ 

ul <—i a^l C^:><i jlaiU^ Jl a£ aSJ) 






\:l> c*-uuA(jl ^ uisj^ ^Jlail 

Cji^j^ ^^ ^ j<^ Ij 

. j jLui^^ 

^^1^ 1._ ^ cluuoJb 1 A I ti.i i>.<^ Od^ 

« U -4..CU I 1 cAjlJ (J Lui IjUc S u) I j UUduL) 

ci^ju-o-d La.>.A* rA>>4^ ifAj^jS* (j^jji^l 

(j-tjL-ft<j^L 

Jj ^ f _ Cy^j^ J ^ \ ? ^ 




\? ^ 


14—J J ail— 0 ^ jklSaA <.X.LJUJW 

(JLlu * (^IjIj ^*3 .(^aaZ ^ 

(jl^ jM ? _ CjijS jl 

r^ rA <Ai.t^rv ^ajL a,c 3 Ij a^ 

• a^ 1 jjLfc^ Ixj drr6 -U3 

^^4-^>:-d JjLui^U Ll>l jlajlj 

iT.* 0^ iS 3 J 3 Liuyul oLujI jLw-uJ hZmmA a^ 

.i3jaS^^^ C-^a-oA^ aS* 

j| aS’ ^L-ja olj5 uiji—oJ: c^jj Jl Ij 

1^ 'i-^.ii v.>- A^ ^ LjL^Ij ^aa!u 

^t iaa ^aj Li^ 

Ij c^Ia^>v^jU U ^jb (J^L» ob^^ jl 

.Jj^jl abj u^i jl 

iLalS^ aL^jAj oa^ (a"JJ udi 

Jl g^b-i <^jb c^j^ g:iA^ J c<b^ 






O y idl> JsLoi 


cr-?J 6d^ .3j)aj 

.cJj jL_S’<j ^JJJ 

— <]lj^JAj .lilj3 ^Ju^L>. ^uIij 

« cTaiT> t J ^ j IWa dcLdl (2 ^Lluj^ 

(^l—X j OI ji i ^ jJo- y I la . ^ ^1 (^jjjuoS 

La-u* ciJuL;^ (^g^L _<stA Ij ^ ^ ^ Cji'J^ 

. cAjuLS* ^ y O ^Ltt-ul (J^(-X;^Aj «3^^4Ji 4^1 >e.j1 

cXwL^ ^juLaS* Lo Ol j3 jIJaX ^ cXmjjI 

^ - ■ J ^ Lx^ L...>C^ A.xJb * cXA 1 ^^^JLlxUU) (jLoJX^l 

tD^LXC'l ^ C-XjW 1 ^ i. X,t M LjLj ^Lol ^ 

!-*-«■« ^3 •^*t A^ Cj^tXd cAj ^i.uj 

Oj^ Ixj .^joa^ Sj 5 ax;^ *^j^J ^ 

^XduraS' 1 ^1 .tXcul 1 ^adUf ^jjLxuhS'l>» 

1 J OIax Hi a .(.juLJ j .X^XW^^wO 

LS^^ tXtuil jfr£" Olj3 Od^ jlaid ((4JL^3 

jl<^ <I3j<X3j ^ f — Crij$ 

<^U^ (^llfl.^ tXfcXul in* < )) 

—j tl^<-u (2>:^ ^ X)) (JjVx 

OjI^^ <£ \j ^-u .3jb ^LpXj.^ja^ 

. Ccul(jLu 


« « « 


ojL xLj (^^i-^1 ^j-i^>4 jl ‘AjLj LI 

‘iXjL L ^ ^ '-4'^ 


U o) 







45 c.ljj jIoju 

»j5 ya ^ jl 


f6- 

A • • 

f • • 

Xj--- 

r6* 

YjXCi- 

r* • 

f^Y-- 

r6- 


rr6 


r • • 

Yjf-* 

W6 

A jA • * 


^ * j'F • * 

U6 

\rj)-- 

w • 

>?j6-• 

Y6 


6* 

rr^--* 

r6 

rYj-*- 



^ • 

r?j*** 

6 


^ ^ 1 (_^ 1 cL) 




jJ 4— ^ 



? A (jLjuj) 



^1 ^ 

•» 








6i^ (Y* • J* ♦ • • • J* • ♦ J* • • J* ♦ • J*' • J’• ♦ j* • •) 

.(Jlcbul Ji ^ dL.>cJb ^ cA > jIhXjO 

j' (^6* j* • • j* • • j* • • j* • •) 

^ f _ j*3r M (J jLu. oiUduS'l^ Co-lyi^ 0l 

CgU^i ^IC - >3>-^ (S^-^ 

I ^^.4 ^.laj 4,4 ^ ^1,1.1 11^ 4 1 lO l,d,4 

f' J’ • * J,>L" jj -5 j*->4 jIjlc 

—i A ll) 1 All ||4 liflait • Cctul — Oisj^ 

Od ^ ^^^Jlxaa*J T* ^ I Ij 

^ ^vX< < g > fl ft ^ |^«jL.ui 1^0 ly.,io.j 1 t^liAjo >iAA 

. Cciul ^ ^ ^ ^ (j[yM\ jIoaj ^ 1^ 

l. S - a . > L^ tAail^ JJ^O^J (J*-^ (S ^^ ^ 

.oaIj^ (jI jl o:::Ijj^ jU jIja ^ f _ CjiJ^ 

^ ^ ^ ^ ^ I cAjuk^l) aJl>uC' 1.41 

^i3 (2)1 Lji-i-ojr i ^1 jIcXaj i c T a-uj t ^ • _ l^uuuil^ 

^^L-Xj C^lj5 JjIoaX iJJjjri ^Jj 

• l.^^ii..4J) ) i^IlAjuA^ c X u t jj J^L4 

Ij ^jJb AS* A.LiU 4 ljC..4 (2^1 ^,<V,C» A.4_>.J 

(jOj ^ ^ ^ j t • • 

♦ 

(^J CcAiil jXS^jjj ^ 






u ojji 


aJjj 1 ::j ol ^ f 

cIi/LfaiiiJb L 4 I 

3 I ^ jj C? 3 o^ ^ .Cluyul iSIJLUJ AJLmKiO (jl 

<SJ^^ OJU—»- jJ J'3<-b0 T * — |«.wUj 

^ (_H*4 •Ooiil ^ ^ _ (jj jl oljj 

jL Aj oldJ ^ ^ ^ 

^*— l^Ui <$' l^j 6*i^ 'P* 

jl 4^ C««l j u^y —^ 6‘^<j 

.>JmiJ^ (jlUj 1 f _ 

^4 —J 1 ^ Ui^ L 2 .Hje^ 


.ojLj^ ^jU- jl 

^ '3jl'3 I^^xx!aj If — Cfi^ 

^^Lwl 4 ^ <(J^lu.u ^ iL w» I j^l_y» 

J j:> t>-»l—^ j 

Jj —Ij lyjj J 

jU-Ailj) ^ Olj3 •<:>j\^ OJ (^W- 

L-^ ^j3 —i j3Ltf» f • — 

Ij OJ JL-So^lj 61 J ‘^'jt (((JlS^^^lj)) 

Jj AS'C4dUjl •-XJLJ LoJfe 6d^ .‘-AA.3 jl^ N-^ ^ 

(Aft 1 3 (Auj l_j AuiCu 13 ^1 AJIaalj | »AJbL^ Lj C^ ^ 1 

(j\ —Ul cJLaau j J‘^ ^ Ij (^Lj^Ua 



0 >JL> J <il) Jaii 


j\Ji 

<-XJ Lui ^ (»«4kJUU> I Lo>iJLJlJIuNLI»4 

. lXu/Ij (^^^UlLiuO cXjL^^J CXc4AU> Aj cXjLu/ <.^^CCu) ^Lubu^ 

.j*JO^(_^ J-J Jj ^ 'P — 

jL—>tJ3-)l jl ^Jyl^ (_^IjLj OIj3 cTajI*^! ^ 03 

(S 0^ ASILj ^ ^ — (^^jS (^lyi*A-*l 

• Ccu.! \ f - cy.o^ 

^Ju^.^uXa 1 ..la idu^^JL^ ..^ 

1—Xj .^Jjlai :>>9-j 03 

V^3 J*^ 0>i^^ tf *3ja:>- Od^o-i 

0^^ o>-^.^ \ r i_jji ji ^ 

^1 0^ .J, * .J* ♦ ♦ ♦ ,J* * ♦ J* ♦ 

0^ ^J J I—c »*,. j '^—3 i<J» _ A^ 0—<d^ 3 I » cXuiI 

• ^f — pfj***j**-j***j***) 

(3 j ) i^*u iS 1—3 .,la-4o^^ jLo 4^!^ I ^3du9l,>< 

..3jl^ •^j^j ^ f ^ Cji^ 1*^1 ^ 
— Oi^ (s[y^\ Od^ oIoaJ 

dt-Lu/ ^jXxd4 4^,-, $ ^ J^ 4j^L.>ud 0^^^ ^ ^ 
(( ^ ^31 ^)) 1 ^ * ^ju) ^ v./^ ^ I.I. A . w (__) cXj ^ y 

ol Od^ is^ ^ 3 1 1 -.<.^ y 

Aj^J^ 3^^ *‘^ * * '* ' < « * - fe (^lj'^3^ ji^i, i fljL A 

•^jy^(^ ^j^y j-^ 






66 


^ OJJ^ 


<j j mjS 03 c?Ij~»j1<j (Sj^^ '^jj--* 

(3^-»-» (^^1 iXX!^ JJi^ (_^ly-iiAj 3^ 

^*3^ <^cli*i.l 

A_^ Oi^ <>-^J -? ''p - 

'^■3^(_s—» (jSjAjLuiJ Jju3 'r^'^ ^ 

^ ^1) 

Cjojijti Lo 0ji jjOu^ 3^u-^ ^— (3io^ ^SjmoS Od^ 

Of c^ *' d Lu* 1 ft J 3^u^ axlL 

3^ 0 ^ — i3io^ tXwl 0^*^-^ (,^'^-}u'^ (jd^ 

"3-?,^ '^J—^ <3d^ J > 33 ^ <J>^j-9 J'^ 

.C*U4,1 ol,^-;^ od^ 3 I ^J^ J 

(_jjld3 »3^‘^-‘^ o3^ f * — (»d"^ i3ld3 

CuiJb^ 31 <Ou^j^ 0 '‘>d ^'p - 3 * 

c^L_jJISLj 1 jL) f * 

— (*d" I J-^U c^Lij Sj3 

OuAyttU 

•• Oil (Jj^ C)J<i 

oJj^ Jj ^ f _ ui-J—^ ‘'—^ f'^LS^ CWJ 

T * — ^*,^IIj 3 I <(>5ji-<j ^j»-)) (jiy^ J ol^o-^" 

. cr^tu I 

C4-U*) J 

AAjw I A^(_^i (JIaxluju) AJI^Lai Lo cTaxui^ ^1 0"“d 




o>JL> y vil> Jaii b9 


• OujUJUA ^ ^ ^iUll 4j^J l_JL> ^ L—ArfO Ldi 

6^1 Ccu.1 1.0 .jS 03j^ ^ 3^ ^W.flj) ai>cj;j 

dlA> (^JuVj a. .Si J J^\ ) J 

^ ‘^Vjiu 

-ujb jl ^ ^3 ^ ^ 

^ ^ ^Lh 

c^j:> U) Ju^U 

^1 Jl JaiS (^J—il OJ ^ 

• lXa^J LuiLui) (,5^^ 

(jlltf»,^-ui4.J ) i <rf7 JI ^<0,$* ^LudUJ i^)Uji5 AS" 

OJ Ud^ VJ^ '^•) 

^! ^iJLrtMfaHLj) 

^3^ ^ ^ ^ ^ ^ ^ ^ ' l<tJ fli3 • 

lX)|4JI31j ^jJiyj ^ (^Ia4«^ ulJ^^ c3^^>^ujuu4 

(J(Aj (^ L...yl ^^JuUi j|(Jjtj <j V^,j,i U.J lyj jiuut (Jd ^ i^IJUuT ^ 

^ -y^ ^^^JLui ^1 (1)*-^ 4,MaJb 4,^13 ^1 >e.j;Lj 1 d |>£j^ 

(jLt f fa^yS* OjljLu# T • 0^3?" Ca-u»l (jl (3^) *^^3 

^ ^ 4JL„.JIau Lfl 

L< A » ^^^OaOJ ^ c3^^3<-u* ^ ^ CJ ^ ^ ^ ,3^ 

<-^ L—J l)1-am \ ^yj ^ * * wLajju^_^jL4 -_» tAj 

. <^jutt (j^ 3 uJjJ \ f _ Oj^ (iLb 

i^^jiS* ^ A i f » c3b(l V * clurf/l (2)1 (JCiJ Lo 



6V 


- 




(jIulIcXj ^Ji^>.il 0 (JjJljlu j 3 (jLoJI^t 

. iTju It i T ^ * Aj cTu fcifcMj 4^ id ^^>tLiLju4 

! cXjlJ i c T j Cv t ^ (JLl3*Ij 






(jl_o^i ^ (^IAJ-cxo^^ (J 1 b 6l^' 

\j Lpij^lj ajLi.^^^ I a A ^(Jjjla—j 

^ ^JLulxi-^ ^ ^ iS ^ A-JiJkJIj Aj 

• sjr^ JJ Ij 

oil — jJ —j ^^JkS' 4..ftJb . cHuaj 1 

■^j^J * —; «^;^a^>*-“‘ 

^1 (^{ySj jj 0 “^ ' il>ii 

I— 3^\ Ji a£ ^ 

(j<jj (_^LjJjLu, <kAA <J Oj»- ij^J<j 

cXjblyijj ^ l.<.u A,j 1^ r^^,ii«»5rI ^«^L4 ^2)^^ » iytM^ 

C^j oLl 


J J-U» 





A ^^(J.j1^^ Ouju^<U cTaII^A.^ *3Lui4,j 4^ 

4i^ ( XjlU ^jLldUj )«^ .^A^C.4 « CfJ 1 4JZ3^^^ ^ s./^ tyj I 

^ «3^,L«.igj>!,t.<.h.4 ^2)^ 

(^^) {j—^ y I9 j f/Aj 91"? jl ajj jL^ 

.Cixul tfL U (jjJ^i^ f^jlj-ft 

tsl^ (J>^L AO ^.L.0 j^IjJljl.4 (.sJL 

I {Globin} ^lac I cr.* ai< n,^ ^» (S^ut I 

cX*^V ciXuil ^IjuIjIj 4^" 

JjS3j^ <L_5^j>jb .ij^j (Heine)(^ft f«.U <j jb(jA ) 

•(^ aii,A^>^ 

« « * 

(S^^ JJ 1^ IjJJ ui' j' -? «(*J‘» -J 


4jii t ^ ^ 


4jJ t ^ 




» c_.4 Ctf i 4 .jl3^^^^ ^1 

« Cxx ii ) ^ ^ia .< n 0 ((^)> (Jj^J-4 
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^^^ip««A Oi ^ • tXfcu cAJt I ^ tj CwicuiI ^juu« 113 

• t II I j^ (( i3ci^£' )) 

,j I ^ cl*3 ^ ^ | fr j uL^ Oa3^ ^^^S'cXj 1 clcxu) 

olux'l (2^l^jL^lJt3 ^ o ckI (jLo^Llj^I (1)Lo^ ^ L-a3 

olj <j IpJT ^ *-4^ 

j3 OjI^ i^luLaJ cXjI^jJ ^2>:iuaAj A^ (SJ^^ ^ 

o c^ o ^ ^ c»cuj 1 ^ ^ LjuIlju^^ «X1^ Lt.u^^^,<iit5r 

^ Ij UJL^^t^liUJJ . CU uf I jtubu ^jJUOJb ^ jfr^cXun^ ^3-*J 

L^^^-^^ •(^J^‘-^>^ CtAuij oJ jt 

s3^ lAo^Aj (.^.A.CuA L|JU^,^^ki^ (Jlu L) ^^LjLuj 

1 cXA«> ♦ C.»CfatlA (^Lj^«»^ (^ Ludi^y.^ (2) ^^ipaJlJ A^ I^JLjL^ 

J^l> ^ oV- 

^Jj‘ ^ J*^ ^ 0>^1 

^ ^ LxdUl 3 <..A,lm Ij AjLuu 1 <Aj d ^Ijucu jl ^jJLaS^ ^Ia_j51^ 


jlai4 j a— j\jj^^ jji. jj l1»1^ C^J uiJL» a—JI jIj 

«imXjut Lj 3 ^'^ a b ® ^ ^ aij 1 Aj ^«jb a^ ^^jb 

jjjjuiajblj^ CjI jl^ aS^ *31 

L^T Lt^ (SJj utij^j —^ (S ^j _« i^ljbuT (jLul dL 

dU j (aL^jb ^j-o^ c3a^-is " . laj,oa^ a^ (jl Aj^ 

• '^ad ^ V^ X ^ ^ cXw L^ ((c3 

ud-^4 C>lal^ ^Jd^ ^ u^a-^ 



^ ojJw-jLo ^ 3^ jlijJLo 

^1 .V'X^^^^^JUSL ,j^j\ JL« JjLJl^ 

- ‘-^ ^LiJ*^! Aj I cAJLcJ? ^ l^CAtf ^LkJUUJ (3^^ OiAC' AS* cHuuul 

^LjJLjl.4 ^ V Ij \^ a ^ cVjuUf^^^^ ^^LobjL>l ^»aX> ^ ^ 

3^ (_^I^oLi.^ ci^uLd (2>d^^ ^3^'-^ (jujoil 

„ .l a ,. t .j ^^.a.£< 3^ ^ LaJL>-1 ^ cXcu I ^«-Lo 1 (jl 

. cUcaju I ^ j ^ 3 v3^ ^ ^ ^ 

A._4xJb ^ ^ ^ ^lJ.* A*? AaA L-j 

(jLj jLiijo jjj(2,S1a^ 4^ ^ c^ g^>. 

3JlC" )) U AdCuJ \jLa JJ ^jLtol^ JUX- ^ cXajulj 

• ^ - ^ '^-*-^ ^ ( 3 "^^ 


♦ ♦ ^ 


^ Ljl.lxi_> L«0 « *ijL^ 4_^*^ Ltc^cJ i ^ 

J^ IjJlju 4 v,f3j Aj I ^^cXjju Alfc^ Lldiiu 

j ^^,7 Aj Luu.^ L>i^ ^ • <-As-j 3 ^ ^ c3 ^-u< 

(^\^ tXujlj AjLlu 1 

.UolLj (SJj^ jUu *3jljJ^ 

W- ^4 "Stt^ u-^Jj*^ ^(juiL 

(^^IS'^ljLui A.oJb c,,faHi^,o ^^ 

. ly-> L.r*^yiNS^ ^ (^IS^^luLtu (3^'^i-® 

(^I ^3^^*^ {^\jua^ j^kLojr aST (j^^jlS*! 

(^Lft (-L>-1 ^)) 3^v„^ o^ (3d ^ 3>J 

c»^J*d ^ 

Jb lib<-A>>)^ 6d'J' (^iij U ^^A,4 ((L ii,"»» (.^1 .^jS 
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vib JoAi 


(jLoJb (AIj^ ^j,^L 4t^ ^^..ojik ^1 

4.^Jul ^1 (jljLjua^t (^\^ . 4nJ Ij cluuit J j^lg ** o 

^1^1 A»oJb ^3IS^ ((L^ l4,tt.:>- IcA,:>-1 J)) 31 (Aaj 

Ai — |> ^ ^ ’ 4 <-^XU Ij Ijb Cjtij^^y^ 

d uLui Llo^ (AjjW L) 3 Ijlj I ^ ^ I uXj 1 

.aJ:Lj (Neutrino) ^^>5 'j 

uUb (((^ljLdu:>- cX^-l^)) tXl.^ 

^ tAjkPcjLS* 
*% * 

'^A.o^!iL> Lui t ■ ‘ j ^_^LJlju4 ^ 

1 ) ^ X ^ • ’"’ X ^ * ''’ c-UkSl^ 'T^ .T» L.. Jj 

U<-X —^\ a£ Aj U. ^ 

(_^ 1 ^ . cXj ^Lu# ^3^i«Jil3 2A-4 1 ^ c irt ^^^3 Lama 3L> Lui 

.(el^jS* c^U^>^b a: 

iXjlS'^-o Ltii X ^ ^ cJ^Ut^ Aulj Ij ^3 

iS ^ ^ b) • *jiu-uA A^ I ■_ .) ^ Llu a ^3 ^ 

^J-JJJ CS^ ^ (jLtU <.Siij iJl*.4dul M A 

^,3Lc^i:U U V'X^'^xV'y^^^X)*^ 

<■—4 « J ^ ^ (JLlu 3 ^LjlLjuO ^3 L 4 t—■< lx<Jk.>» ^^^JUlZLo ^Jul^ 

ol (_^j*j __^A,<>..vsj luii ^ Lhd ^ ^ 

U^Ol .._*^ ^ ^ •'’^x^ -^'x^ jL^ 

(_^ ^JJ^ U. \ •'"’ (_j.«^ ^ ’L a^olu,^ Jj <*S 
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6d' « Iauj». uV>- 1 ^)) aS* ((^ i-fc ojv 

<-v^dL Jbt^ aS* JuiL ai^Io Ij 

iJsS A^Ij j*3 Ij aju^I cXjuuiI <— 

(JLui »J jljJuuo A-tu cs'la^Ij^ ^ J 

^*' *"‘‘^ ^ 1 uAjO « ^■■^■u# j 1 0 JIaJIaw) ^ cXj 

O il fti 0JL« ^ ^ ^fliL’ii^ 

. ^ Jl UAlji. 

Jl. ((^ii ft wfe hJiAf*)) Lj ^i t iii i i i o 1i A . 4 ( yJ 1 

*3duju6d* JLeJLs-l ^Ij j*3 .ulcuil ^.a..t^ 

sCijj J^a\ ^ lo^ OJU ^2^1 J*3 ^^4^ 

vdj ^ I cXjUk^ LJ'^ Ai^ 4 .AiJ^ CwiA^dtf I ' i-O l 

(2>—^6-ft (SJj^ * <^l u„u jb 

V—^ ^ 1 LipA.Lj^e«-d ^ 1 I ^JlS* ^^CmA » 4—Aitu I ^ij 

VJ—^ jL^ .‘Ajjb ojLaj L ^4^ jl 

A A»^ |fr^4ii^ ^ l ojiJ J) Ij c^ajL^ ^ L-.->LiU« 

^ 6jloT Aj ^2)^3 (S-3^ ^0*^,4^^j-4 

• CaXco i ^jLui 1 k3 C«»>^1 j1j Ia ^i- ^r ^^moA ^ ^ * J r^ ii fl 

Ji3 dL l1>VIaX>.| . laS 3 ( 

r* • jj 1-^1 ji cy^k b ' *"* 

I* ! j <jJIj^^ jo tslj^jjb ^ 4X>-l_j \ * ^ I—j (jLu> 

. ^ UaI^^ cAA «-b JjLJ^ 

cHu-ujJ JLu #J ,_4^ ^ iLolS' (^\aX1juul^ u-^ 

-> AjLil^ ) -^ <■! t-t<i 1 C»4 oU L ■■■ iJ AJ^-AmLju^ (4*^ 





,dudul Ly -^ cXjuJ)^^^ 

L^ (jI<Xwo-4ii 113 (JUuj »XL 3 f- jO Lai 

!A.jLa .Jul^iXal (3dLj j (_^lyJL3 ^jlu^j 4u jj L n.a <J 

^ ^ 1 ^ ^JLx. 4 1 ^LftcXjUUlt cJLl^J 1 UiUULJ 

JU ^cltdUil cAJLd (^^Lomcj O**^ 1 cXj23 4,^* 

JjS3j_a jIajI .Cuuil oJUi 4_I^ljLii 4_j 

, * S ju t . t 1 ♦^L»j 1 <— 

4 j i, j ^ A 1 (^ifttAjUUil C«4UU> V X ^ ^ Od^ L» 

.C4*«l jy> oofr jji. Oil j c^ 

6^^^ (>*>« b 4jj^ 

^Jbldjui (jl 

(J-^^,^Lj Ufl.4-j tl<-ui) ^2>dl 

•'^jb (J^!^ ^Ua>. J 


^JJLa (JJ\3 (5UA>- J (J-iOu Ja 
tX^b^^^^ 4^jLx^ • cXj 


C^XliiA ,3*^ 




bU] Cu«J 4 j JftlS' AS" 

IJ clcufb) ^ (^LoJfcS*Lui ^ 3 ^^ 

.aJ; o^yl^ (Michael Tswet) 

<L^ <j (_^|4JL2^ ^ ^ ? (JLoi 0 ^ 5 -tJLu 

. ^ O*^ (2^-A«dk^ajL4 A.^ t^luLui^^ LoJ I 
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(Pigment) 

^ jl • CoS l>3 A^^ cludujA^ ^ 

aJu^ jAj (jIaL^A^ <Jlcuil(_^l djLo «<Jluaft 

o^\ —Lia^I c^3a— o^ 

A^ C^'^JJAj ^JuSL AXuiljG *3^J ^\ .JuJS^^ 

j' (S^* 1 A— Cjt^J (SJJ ij —« 

.a.u L> ^ jl^jui^ (^t^I cAjI^ 

(3d^ 0^3 0^(.^<w (ajajLA«4.^ 1 «3 A^ 



O y viAj A o 


JbjLdu lu^ jl ^ cIluh^Aj IjIa^J-jl^^ 

^ ^jojU ls*l L^l L-ft_j^^7t (^L^jiS^Lat jl (jjuIIj 
—i Ij —i C^J-i^ Oll-uJljj^ 

(^>^-*^ cS^-^Jj (jiUoJjLu* 

j\^ 

*3jj ^1 jL^l c>>*-uj aS' (^jj 

(Jji>:-4 (J^uu^ J C4-ij^l \j joAj*3 

2^1—0 .Cc^j tfiftl ^ C^Ia]jJ Ij 

Lo 1 • (Jj^^ ^ Aj IS* Ij (-AjuS* ^^^uuutj A^j 1 0^*^ 

<JjJ (^Vl -j J*^ J (j\ <£* 

.uxScCL-d (SJj 

(jLx>uAjb j j^j-« ^ cAujSIj 

^lat ui J*3 bb^J-j^j 4.^^^ UJLfclji^ a]^ 

u^ i Ij L-j^l ^L» 0^^ ^JJ cuiL^ 

I (^i^lcXxj U’d^ 

cSbbl«3,j.S^ Ij ^4^ )^ 

iSj^<ij au5^^ ji o^ j) U^j.^j 

.jc^l^ cSj^<, 4Jjl 4:; 
jjij 1^0^^ c^La<>j^j J) 

L-a3jI^ tfJjbl J*5jj j) m 

6dd^—4 olji4j ^^>:u51>c-4 j 

aiJL jj J ^JJ(j^ 

• ^ Jj^ 

C*^l^^iS!j Oj^ jlilj*34S’ c5*J^ 




A^ -uT C^^<> ii:ir 4r 


J (w1 LL ;^ 4 (_^1 ^Ii3 (_^Ia OUX-cfJlj<U ( cTa fcu I ^ 

Ij3-> ^«3 ^ 

O-i L^^J ^1 • J^) •‘^0^(^ J^>-^ 

j <AJb ^Uj 1—j <^1^1 ciijbT O^Iau (SJJ 

^jl—S- aIj] —4 (S^'tr^ <IuduuS 

^i3 LmX>i ^ ■ i) ^aLv.>&»o 1 ^Ij ij ^*3 • faXdUi cVA 1 


U »j J^L 
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ObT 03jy. 



; Lf ^ l*jl V 

V-\ a^ioO^ 41,^ 


'3 

A 

»!■ i 



^ 0 ^-wji #j 
ovA^ 41^ 
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(Cromato——»j^ Ij (j2jj 6 —j1 C<>uJ 
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O Jaiii 


AJLmlAS' c T^u i J C.^J)«hT *. 2 c^ ^1 

AJIxuJlS* (J^i 3 I .^^LoJT Aj ^■■O..JLtM 

^^ ^ A^j Ll^ 0 ^ *d ^^ ( 2 ^IfcJCLa»iiMj I>3 
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^j \—j j:> ij—^ _2-4 ^ ^ ^ • JL« j:^ Cj yu^ 

{j*^3j o 4 jA^ \jo\Cx3,\^ ^I^jjLj^ 

•c-T^'-^ a]LL4 o^ 

.Oji^ jjAjjj^l^ ^ A ^fc t olyg^ (jLoJbU j-ii^ 

J^-AjL® J (J^3j Cl>f ^tmUj 

il>'5j—i '^j-5 .-ij-i (. 5 -^ 

‘-«j-3j J«5 (^Jj O-'—^ ^ ^ Cjjj^ 

< ^-X . ft L ■ ft i) ** ^ ^ * ■ ■* I. i * ^ ^ f. > I ,^ 

^^rr JL. .cXit A^ ^l^jjLdj^ 

J^A^ Ij U"3J aX-A^l,^ dL 

Aii-cu-4 ^( 2^1 (jl (,^J^v)^ 3 

• cXl^Lj (J i^a.^Aoi 1^ 33"^ 

di^ a!^jo)I j ^fduu/kxS' oijjuS* (2)1 (jLui 3 ^ 1 **^^‘'fT^* 

1^ d*^ fc < o (^^J ^1>:-)1^_^ ^^LoJl ^ A.J. I,t UjL4,cu!) 1^ 

oj)^ (^j 45* ( 2 )LaAj Ij ( 2)1 j jI^Aj 

^ • I & p 

«c.a3U ^ '^3i 
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(S^^ ^naA O^ t* ^ C>dv>^^ >)^ 

.cicd^ ^^ 

3 I 4««Jb ^1 ^ <-X*. d.o ly-Ju ^ ^)) ^Ij 4^ ^^^^>4.<fl ^ 

. JL> JLo I ^4^ c^l 

{jr^Jj Od ^ \ (jLui 

^ 1—J^ ^ A , j t,lt (_^L , A . l ^ jl (^^l^uXfi. <S od*^ • 

JilS^ -? aii>.L« Uj Ij 4^^ j pbuJ,<^) 

<ac> 1. ^ ^ Okji^^j^ d*^ Li3 

.(CwiI dJui <Ii^U jJ>lui j\ Lj^ Ccui) 

jUikl \j c>\ jl (^l<Ala5U ^L*-^ ujc-IS^ jl (^Ia!^jU 

Ojj^ Ij (^Lpijl ^ j a. u^ ^ 

3^j-Aj (-X^LS* ^43 (_^4-XJlS'4j 

^ ^ cXjuLjULJ 1 ^ iXX' ^4^ L 4 

AydJuUUA4i ^ ^ cXX» L_,!^ 

<So (_^l<IIUuj C-3,^4^ J»^ Ij ^\ ^.cAj^ 

JLuj ^ J 0^ ^ w)^ ^ Ij Jb ^ 14^ 

.,3 OA 1 3 j-13 (jT j-ui ^43 

ail£^ jl ^jj c^LpUl 4^ 0>i^l 
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^'ifljj43 OJJ*^ 

4*^ Ji^^^JL>:^ J,3 1 JcAX-lS* ^ ^d^ t-USL jr^.ktt 




(j vJl) y Jai® A T 


^^JLd cfJjL>lj»^ 3 J-^ AjL3j A^J 

. iJuuij^^^ ^ 0 JLwcS'I.i ti'^ 

• ^ ^ ^^ ^t3^A.tJuJb ^ uXjU# C,£il, Ij y t ^ Ir? ^ 

;ujl_^ t^jIcxSoU (JJlS^ .^jbr.ui.> 1 ^ L^ >jljmu >jI JL)UIj 

<L) U ^ >a5o ^cAjcAj Ij ;uj Ld vuui ^U U ^ <Jj U (jU 

olj<j ^L» J is<^ 4 j d^ Ci^ojl 

UJ .1 M ii Sli i t i ^ i^I j_jilj La^TJ.JuLsI^^^ 

lyj jS3^ o j 11.^ 1 Aj _jA (_^ IjJ jM aS^ i.JLy.^^ A^ y 

^ ^ <-9 ^ ^' J 'if iifr IS* 

l2a£>^ jjui\^^^ Jcp^^Ju^ ^ 4i^ IjL^ 

A^ I^jlA . «-Xj L j^ (_^ Lt-ultiJ 1 cX^ LS* ^ J)~^ A 

cCh^J 'ifU J^IS^ jj Lu» ?• hr V** 

^JiJ iAjLJ Lft ^Jli, ■ujL^dtt ifAj 4j 4^ y 1 

(JjLju^ ba£.l5 ajL [aA^ JI (SJj^ ji 

aS eifcxu) fyj\ j^l f^j obSL ^]a>j\j^ 

^ > i in 1-J ASmCu I ^ Aj Lljl^ Oi^Lo A^ ^ 

C X. i O b \ ii I ljl^L<0 ^1^1*4 AdUjb^tD ^bjuuo ) immJiC* 

. Alafl J i)l^^ (2)1 _5 

“*—^jjlj J dLiii- )j ai.!^ J^l jjj| t?jj 

^^y>:-9 aJjI 

(J^ jl Ij j»jj ^L (jjj J J$[)l Jl 




M> X.T o—otlT ijtjJjif.. 


a£ (^j1 jj> ^jb JL-t;>.l .dUiS^j^ -? 

0>^L,AJL4 Otlul (Jjl JJ u 7 ) t 

AJb tj Ai^ 4.^1^ . faXiH L 

1 A^gJb • (.Aj 1 iJ^ ^^^1 cXj 

♦ ^aA-U* 1 ^ <1 bu< 

((^ckAj_^0 4^L S 1_j (j^JJ (ji I 

<$" Cu«l yj| cA^s>» 

OJ'^ -? jlj-a j*J ^jLja-«lj_J <J1 (.mI oOj^ jt jtnj (j. u Jj> Lm_g 

.i (3-ux. (jl>(_5^ JlSLil 

tyLi* lic^ s- 
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t <l=>-_,j* jl aji> 

iS^ —(^U^L j jujui loi^ ^ j) U<S3 

(^l<i,!L.<u^, (JULuiI ji^l£* (SJJ ^ j 

IcA^ » c t cui I J I (J t cTo ^A (2hJi-J|:’*"* *-Xj Lo U 

(^jui dLs^ j| ^jaxj ^1_ _ JLfrI_JUL^j^ oOuS; 

(^Lbtu) 

aJ.jwj^ 






Oy cib Jaii 


^iii. ift 1 ^ ^ AiAiiiu i ^ ^ CiXC* l^" 

t—>- , tJ^ oLucuL_^ I j jJ T ^ mi (jT 

^ j^la > cl^lS'^t^ IjUbO^ .3 IJl41j 

a£ ^1 C^loL 

^ cL ^j j ^jjuj t.ju^^ AaaLU Iftjl 

(jd£.\^ (jjj Ij ofrlS* ^1 jujui UaS3 .oaoj 

^J>u4 ^ cXjLJb«3^^^ ^ ^k^Lo aS^ 

* cXJUL^ ^ ^ A^l 

*AI-jL^ ^ ^ >J ^ ^ ^2)“junJO Lfc A^l 4,^ 

4^ .o:ol C/tt^ uu5^ 

!4r*,mI 4jLd mJo oL»Ij 

w «% *% «« *« 
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S^l4.jL>*ij^ cloej 4^ 

cXJb i *5 ^i3 . ^ 3 Lj^9 cXc* 1 Ml 1 ^ 1 l^CjkdCuO 6d^ 

4j (^ai.L£^ —«j^ 6i^ 

cAJLj tj (3*^,3^ ^JlJ Lj.dbu4 ti, 4 t U I Oi^i^ (^l^.^! lyO j 3 UU> 

J^j j- jt- * ^ fl " Aj i^i j\ J-*-^ ^ 

C«a..l-U^3 ^ 4 -XjU^LuC' LlJU,0 (2)^ (3i»4^^ {( i ^ 

, 3 -A (jLoju^Lui 

^^luuj 3i^^i4 i^ ^ ^ >J ^ ^ <.Ai.ua Jl 

I ^IcXa^ »iJlcm i AXdlj (( 4 JLju. 4 1 Ijb <-Xjuui) )) 




AV -uT c^j<> OclT jjj <r 


(^1_bAjliS ^ t T ^uil <.*ujii^t AJL^l (^1_AiX^t 

.sIjuw .jjJl ^J cXj 1 ^kXlu ^ <J a£ 

JjS3>4 c^)j 1.3 (fL c^Ua^l a5^ 

4^ (JXluI <-L» . laiM^^X»o 

• cludU^ 2 )LaX' 

cajlj(^1_^ ^.S* «*» * * Ll^ (j)^ jjLoi^iixj)<3 ^1 4jLkuJ(2)T 

jl j (sj^ (sl^<^ 


1 ^ ^ <^-cu< 1 ^< A «iL> (_j-*" ^^ (1) -' ^ ^X>-«dtuo ^ji ^) 

j4—j A—^ C 4 -U 1 I ^jS3j^ —Jj-uJI 

^IdOi.^ dJuwxJlJjl 

1 <I^Ltu i. ^ A a , C o j 

(jl jlaJLo J (Jj^ ‘^J^J O'-^ <l^Lii J 

^• «^ ^*T‘ '_**‘ ^ i—*ii u <l»-i 11.*. " *.4 4 »&ju.juaJ^ 

<e b Ui^j^ I 

.OlS*^ OjlJ^ (53^' (Ji^ 

Ojj-0 Oj CccuJ jlS^ od*^ <S1 ijI 

<JL> cAjljfcJt.4 La^ (3 ^ *■■ ^ i •C.AAul C.A9C.J 

luUAUuIi I ^ c3^^-*-*^ ^ ^ ^ ^ ^ ^ 

^mJL^ 1 ^ ^. a - a A L)*^,./^ c3^^,>-^-A'^ ^Laaai^AiJ^ c.A.mI 

^ \\ <Lu 4Ju,4jtfJb tJJb tZ* WL J L > -1 <-^ua»LU4j 
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|j .(JJL^^^^ iAjL^L) tdO-^ 

c3^auZ1 c 3 ^ta i.it j|Auj 1 A,^ cXj^l^ .^LaXC'I 

^11—j j <xS^ 0\ OJj^<> ^JJJ J 

• cVjLo^^^^ ^ j^jg. V7 1 J (J^Juuj (3**^*^ 

. c r ^i.u i L*.>- ^^uXjjuLj ^ jlSj J Leu 

cXj^Jj—J (jjI Jl Jl » ■ j j*3 ^OAuJldJjJ 

^Liisjl J<^ (J.^A_JZ>I ^jZlA>e.j^ . .5 jLui^^^-o-S 

A I ^ (_^cXjL3 i A S* • (J^iULul 




-e c^'>^ 


^J=^J ^ J 

C«<1J Ij (_^ ^ L ^- J^ Aj Ljl T lJ ^^Ow a .< 3 ^1 ^^^SmlJULmkJ «-Xjl3 


(^lAjj,^ A^Li^ \j loi. jLa^ aS^ L>tll j\ 

i ^jajlxiJU>>i Ojlj,<oJb cU Lui J (^^jjuAaA^ 

C^S> * * *"Jli ^ jjoiL-eO-l i ^>J“^ 

cU3 clcui^ jl l>CJjUJ Ij 

oijl^^—S C^l »:ijlj j;l—J^l L^l4—J jl 

s>i^ Ui' J OxS^:^ 

3ljutiu«l c^jU j 1 ^1 Jl aJu>j^ oI jl •‘^ 

^ • (.AA (_A Li^u> (^1—j^jL^ Aj <^5bjl (^Ij—J 

^ i cXiSl J I ^ (_^^l.AjU A.>lJ 

c ptLi tf7^ (.Xw ij r .* >i i«.u ^ ^^ ^'» (^* 

•(uid^^ 
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^ (J^-i 

AJI i ^ 


^ Ij 


C^Alnl (J*-^ 


l^ A^ i. u ^2>ds>^^.<- aa,^ oLa-oj^ Ij 

■ C^AaA»lA^^ ^ ^ ^ ^"f***^ ^->I|^1>»|Q • ^mALU 1 ii 

(2,) 1 (-^JLoMfcMj ) i3 ^1 ^^IduXC* ^ LjLpcj^am^^^ 

JClI3U ^ (J^^ 1<-Xaj 4^ ^^IjUIS* 

OwXamoJ 1 J jl ^ ifll ^^■i.ii.^ I C-ujlu*^ Aj 

^ J^.in_> 1 1 CJ<^ ^ ^L. . cVj i. J iA M ^ 

^ I o <. I aS^ ^ -t U^ jp -aaJ i (_^L^Aj 

jlS'jJj (S^^ UJLj Lo Lpj^ljJ 

. cXjU ) Jci^ 

aJ) Co1_j* 3 c^tjla—d c^l^ 

ClAdLi4M?C4 . cIujU 1 d 1 V 1 ^ (2/^ ^ 

J.3 aS' C^uujI dcJjcJlj^ O^ A^l 

^ ^ ^ ^l—f cAJLj Lo t-U J Lft^lS^ ^LjuA-tlS^ 

aS'jjJ;^ j' dOA^ljjl eL 

LS^bj»* 

‘AiL-j .y't^ -? ‘^’—dt^ o^lri^ 

.cXuil AjL Ud^-^ c3d^j^ 

LoJZS-Lcu Aj ( (_J>-*i J)<.t.iiJ i djUM (3 

Lm_JL>» (3 i t.^i^'O-.A^U I «3 < < A tU jj OcLcU AH^IjLaU ^ ^ 




O 4 -Jl> J ^ o 


^ J*^ Ij oil C^JJ OIaIj^ 

cTxuj I ^ ^^Jljco < cZcco I ^ 4»oJb ^J— 

cXjLj L»j c^AdUi I ^ ^ A^ I j (J ^ 1 I JLji,rt.i<tt 

^ ^ ^ . cAj ^ Ltjuj 

u-" Ij JjS!J>4 

Aj i 3^ J 1 tAJb I t,-AA*n3^1 I ^ <-A>i^ 0^ ,^“‘***^ ^ 

vJ^cuil <zLuici5^ L>d0^ *<-Ubl^^3^ ^Is*J"*^ 1 

c3^j-t-fl-4 Ojj-uo J aiS^ Cc4jl^ ^fr-uaA 


\yxu 


UaJ^lS3t jl lPjj 6d' 

^ .!)L1-4 « O-m I 

(Sjr-^c>:iLj j1 j-, j aJLIi^llut Ccuil j_o 

(3d ^ I^ ^ ,j^ ^ OiJJl^ Lidu 

(^^)-*-> ^ ^ ( fS^UjJ I A^ 

« Cx4dul C^jjl-^ jl ^«-Auui-4 

t - Os cAjucu I C.AA O ^ ^ C—*M<o IjdXu t-Aj u L i Lj A^^ \- * ^ 

(^^^JLu^y>- cAjIjA^ Oulu! (^ I ^JuuujuO ^ c3 AJLjuO 1 

.Jijb ^1 ^Zu^jOIj <1 ^L^LJkX^O ^1,^ (^ ^ l>.i^C4dLj C->4 .>.<vA I 3 


♦ « ♦ 


^ <^j^4—j .Jjjl C 

i^I JjS3j^ ojj jjlj-i ojj uil ^^J* 

(Jj^^ CL_^ ojj i*^*^ 




-uT c^^<> otlT <r 


) 1 ^ ,A *L .:^ ^ S" I . cZ4.uj i ^jjLJ ^^><vJb cAJLj L.^ 

(j\^ \ —^ tfwX^U 4^ c*^l o^ 

Ougu^t3 Lut LlidMi ^2)>^uoJb 3 (34 Jul. 4 1 ajucu) cXa^ 

« C^iCIgU I 4.JL^ Lui ^jLcXdUi^ LjUA^ uU J 

ajuui) ^^lcX4 Ij CloeJ I ^ 1 

(J"^ ud^ (jLui jl^jii^l—» ••^jS 

—fcO^I jl c?jl_ '.^J (^1 1jLu< 4j 

^ cXj ^ i ^ "* ^ IouUajlJ -* Lui CiAA I - fc'»» 4ja..4 I 

^Iaj2^ (2.))^ ^ a^uoI ^2)^^^ *d ^I (^lAajucul 

LoI . Ouyu 1 i S jUUi^A^ 1J 

jl (^U^^4*2 .auidjLu 4 JlI L.CI.<i.4 (jails' cP J j 

^^jMuoM ^ ax. iS3J ^ J 

(^ ^ * '3^ c.aJLjL>u4 4JL«-4 I I —.ft ajuui i . aj ^ IS*4^ L-aIjI^c^ 

^ ^ 4m■< ) ^iXj ^Au ^ 1 




^ ^ Ch^ ^^-4-u_» 1 (J 4i^ a^ ^ ^ ^ (3d ^ ^ 

^a>cjb ^jLjl. 4I IjbajumI j)aju>^ ^jauol ^Xjulu I 

^jLju 4) a^uoii ^ A '^a ‘^ ^^ c^^ad »aau<! 

a A jt L—axII c.j4 ^ ^ Aj I j L^ I . ia,M ^ ,iZ*JUJLjZ 

• f>d 

4«.kXj ) I I fc fl 11 s-j 4^ —* .M 4JLju 4 1 a^L^^ 1 >\jiM0.9cJL> 

^ ^ 4 ^ ^ ♦ 44 44 ^^44 • ^ 

i3a ^ ^(a**^ ^ ^ Axju4I L w fc <Awcu t I 

4^ « ^ T a cm) ^j-4*ia*^ (a'^a^a^ caiS^ atcmI lxxL.^^ 

1 a**—J ^ a jl ^ (Sjji^ 




6 >JL> y Jaii <\T 


(J-®1 6—C?-?J i jij 

^kZkIS E-Ei jjT ^ ® C^W-^ 

«3)wVaj^ cJLLx;^ AJLjuoI ^ IT c3^(A^ 

lyai.^ ^ i^IcXaJ .lAA«3^^^ (^IamJ J> ‘ “ *' ^*3 

AJL^lcAj^l 

Ij ^^jLaJ V^ X ^ ^ Ij uXlu) ^l.4-A4^ jAjlIJ ^„jii 

i S jU k ti^ ^ ^^l<j (_^3l^ . (jT c2*-uj)j iSIxAJUt jJ ^.fl..*^ ^ • • 
Oui£> (2>d ^ CU aIa-Co ^^lAkjLbyli^ (1)^^ ^ n,o ^«3 ) JCLl Ld 

• ^jjl jIj<j jfclcu5'ojL Ij^^lla^ .jfrjLLjb Ij 

C»lj3 JS’jIoaJ 
• ulcctft Xjk^ L) JcXC' I Li A> ufa l IjL 4 J«^ 
V'xW’*’ jl dL*ldL_^» juj jl.L_j 

(^Lek_Lc. jl j^jOSo ((9C4u4il Jjlil-0 (Jj^j^ 

OuyUi^ (jl j) ^^^^Ij ^ c3 oLXi-aJlSoI ^^lju>- 

JGJ^ ^ OjOa-J^ aSIL OlXiiloi^ 

• AJljl ^2)^ I 

jl 

j cXjuLS* •iJXdU*l (J I (_^l.|y-»Xj| c T -cau I (jLuil ^^yii£uLX>» IjLJii 

i <Xiib P„G-H-I-J-K _f (irl4jL^I a^l 


C*^ ^J-^I jl K 3 F ^ jL-Slitl 

^^jjb j*^ AaS" 4-ujl^ Oj^Laj 4jlj^I (^LftcXj^l 

F ^x^luu^l I .(JXdUfI jIjI jt 

(J l._ .1^ d I *3IJ ^j,jL>tJ J^ c X .cuj 1 *31JI K 1 *-^>^^-*>411 (jju41 

J J*^ ^ <-XjUtul cXjL4yul 1. _ yXj I aIAX-UIJJ 






a.T iilT ^5j_> <r ^ 


W SjUui JjJ?. 


<<«■> i a, * , k4 I Ia< X j^ i n tI 


jI(-Xau 4JLi« 4 I t-Ao-idul p 



E-E 










JaSi 








^ . ducu 1 I 


J 


(wA.<o-Jai 


jS) ol u^l c^lj-iil 

ojL. ^b ^ I ^ AJl-^ I cAjuui I ^ 

iJjjlcX^ _ ujytul O^jJUO ^ ^ 

>AA t^. ^ ^Jbj^jL« 3 C T xdmi J ^L - ' *^ 13 ^ cl)***^^ 

'^Jy^ —i Ij 0^1 ’'^ 

.Cc*.! ^\j ci^ S B\G.H.I-J.KS 

4.J AJLj^ 1 (^ Ijb cAjUtdO 1 ^ (.XjUyU 1 s.?^ ^ 3^0*“d 

cUcw I (_^l4JLjudl lib cAjufau I I I 

^\j -KS^J^I^H^G^F jl ajJjL^ 

1^ . cAj Lo cAib)^^^ ^ > A.*r..o p^ 4 JLjuo1 «-Ajuuj|4.j 

K3 (j-^I^ljLui ^ \lX^ ji 1 

(jL_-:>- 3 J c3^j-»-d UJLj L-o ^^>^3 0 ^^ 

y^ ^ O ^ ^ KS • y ^ Awi«jl.o 1 Lft cAjuu< i a!^j ) 

loa- cj) jl tj (n3^>a-o j Ca^Lu la^ J^L-S* dijyjLO 

A. S ( 5 * 1 *^-^*.^) tAjutul {^yj Cyt^ .«j1i;^IjljIj \yCj\ y ^y^ 

* 3 y^ {„S^ lji«i^ c,j>.. c j4Jb J CaxuIj C *,o.a m (^\ySj\ 

Jj£l y^ (j^ Ij-w {jr^^J Od^ 0 

3 uXj iXxjmj As^RyjS^ 1 <U y v-Xj (3 ^ ^j-3 yjujJ^ 1 

l^lcAj o,j-*-^ ajuu> 1 jV^ y*^ 1 

{^^ y’^y {-j AjLfc-dI lAi._t.i 1 ^2)d^^ Ij ^3 •3^^dUi^^.4 ^JuusX^ 

jl—S^<j I—j^l 0‘-^lj ^-*]1 uij^^ '^^y. M 




^0 oaT iiVT Af 


Od^ (J“^^ L>d^ C^I 

1 ^fr*A 3^ ^ 3 J ^3^ L>d^ ^■‘ **■ * I c) ^ 

^h(LJL.< 0 1 t-A.c u » 1 ^ ^ ^ ^c-Ltu ii4i^ 1 ^jt»juO I 

3^ iSjri^y^ E-E 

ojb cjLiJ ) X jSlijo djui (2)1^ aS ^jj^<i C^ j^t 

. 1 ^(mLcw 

Ai^IT E“E ^Juu4 1 cXjUCuI ^^JiJk^ Lui 1 ^ 

3 iS^ i-m A—I O-?*^ ^ E 3 E 

j*L-j4j (^I^jLo (jI J (5*|4Jlj^J ‘^jlj 

. iZuju 1 ((^ ^ 


^L^iA^Lo* I \ X 


E-E 
I I 
-E-E 


jL^l ^L-: c^ 1 j ^ j^l ^^^IjlSLxJb j ^13 
4 —j ^|*a 3I I*-^^ o^i^3 —i ^ 

. jb jLti ^j^Jj <« r .*. i n A ^ 3^^ ^ 

jL^^ H <i^ ^v.>:i^33l 

jj ^^3^ 3^0*^ Ujjlb E 

— (^) 6d^ .Oio^l 

dL ^>J^ >J •^jl'^ E M <i ^ 




0 Jaii 





E-E-M 




^ j 


\ j 


y 
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-E-E-E-E-H 
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-E-E-E-E-H 


E-E-M 


<$■ Ujljl (t') yjl .a;^:> 

(j-siji. <a—jjb CjjI— ii.* (jl—«^L« (V) -? (^) 

J cXu» 1 ^ ^ i-»4dU» i 3 ^ LS^ 


^ (^) (^) lo.-^ J^u-^ 

AJul^ 1 Lft t ^ ^ ^ 1 ^ ^A 

^t ^ ‘-^ ^ ^ t3^^>iLju<d AjljLpiO t Ia cAjucu 1 ^Ig 

L^JJ Ud*^ •‘^ 

J xIi^L ^jhj jl 1 ^ AjLjL. 4 1 (^Lft(-Ajuu>l cXj 4.Xi!y 

(^LlmJ \ ^ ^t3 Aj A>c.jljLj • cAjLI^ ^ I cAji,4 

• Ouui 1 ^(.Xlu 

A \ t a\ iXi«cul (^Xj ^<.**41 it.t > 3 A;^ 4 7 

AS* I ^1 • AjLj^ ) uLuUl 1 ^ ^ ^ 

01 cAjo cT^mA (r) J (^) JA«J I 

3^xd ^ ■ <.A.m ^ * T Aj ^ (^l ft lAjuui I 

A—J E-B u^ (jI^Lm IcX^ 

9 /<—6d^^ .Ccwl ojui JjO^ E ^ t" 




^uT c^^<> iilT <r 

.(XiM ^ ^ 4ju^I cXaau 1 


O^UJ» Jji-*^ 


(^) ■^i?:^j~3 (^) ,j^j t^Ua*«l 

















• O'**-* (^IftUjAul 


jIj—L« (T) ^ 

•’« (^) ;>1juG 6-^1 j C^l 

Jj Lsri^^. 

(Ji3 lj(,.« V X ^ ^ ^ ^ ! ^*A • cXu I ^ ^ * Ij 4.i»iu (jLa 

3 * t,**.4 i.ii 1 (_^l i^l«A .Aj <1 tfi<a.> 

^J^.«.<v3 ^ ^ ^ clcuil |3 jL_Jkl.^ ^ (Ji^L .A 4 ^ X ^ ^ ^ 

.Ccuil JjldJuLi. 

JjI—> J LT ^j-uj 

?Uj 1 d JL^I 
9 tJjLJ 

*t * 

^>A.J^1 Lft faXi*«U| i (^LjuO cXj U^JULul • lXjuim t Ij 

ajjla^ ^\j ixS^i>jL ^UjI ^jL^LS Ij 

(^LjbtXj^l A.AJb l)Li-4 iJm» ^ ,y^ yj^ 

Ij Ij ^ I . cXu/uXA AjUUO 1 

Ij ^JbMdU^A.J I ^ (Ajuii^l Ia *-Xj ^.aJb 

L*Ja3 c.^O i^ ^ i S ^jM 1 <3 <Ajla 1^^> 4i^ <.Aj^Lcu 

I AJu^ 1 Ia (Ajuui 1 aS* uLo ) cAA I ^ ^1 

(^L Jb^ ^tiicxoi .Jui0<At,u> )jl^ ^1 

b Ajmu £ jJj jjiM I jftA A^ d lA > J 3^ C^^ A t»^ > AJLx.4 I 

6d'^ ^ o—j' ^ 

<-Aj^ 1 cT^duitD 1 a i?^ cIj^Ll^-Aj . ^^^IjLd 


c^L 


«* ♦ 




-uT jjj <r 


^ ,3^ AJljl-« 1 cXjLUiil ^L|^i.;^lj ^J-dLu< 4^ 

« < Aiui ij CT^dUi I ^ 1 immJLXJ 

• 1 J (3d^ OUcLl-d ^1 (^jIcAaj 

4i>la5 ^«3)«3 I—J (wuculjLo iJLuuil 

A. » La i,« h 0 . uXj ( S a t jj3^ I 4 >Ijl, 4 I <JU«Lut C.aJLa^»4 

<j 1 j (^|4,xlaS^ ^ ^ ^ h 4 i 4 JLju 4 1 f X,i. m I »AJb^ Lw 

t^lj^l <—> <c?a*jjj c?JiL_5' d 

tfcXol C.cu<>34^ OljcLa3 j\ tcX:^ 4 jlLi3^^ A^ 

^y)^-3 JLC.IS* jt IjOl 

c,—> I * Irtf 4 ^1 t (lA^ 1 ^ 4 > li^ 4 cVjufc *3^^«o ^ ^ 

4^ A Jb (Aj^I 4._i!r cXj ^lcXS"^^^i4 ‘Ax-u/l Ij 

4 a cl>d ^ N>i . JuS* 1^ 4 JLjl^I ^Lftt-Xjuuil ^Ll-o 

‘^~ ^cXj ^ ixu ^^XJU<0 1 (^ ^JUCU I ^ ^ 

(Sjj ij 4JL^4 \ (^LftcXj^t ^ 

(^IftU^I Cjjy^ ^s}^ ^ Ui-lS^ 

• 4J^^ IjLui 4^ jg a ^ 4 JLjl^ 1 

Olata^ jl A^^S Ju^ ^jLa^ lPJJ Od^ (jLa-frl L-j 

^ >* Lm ^ 4^ La ^ , OugU i ^ ^ H 3 El ^ (S ^ ^A>^U) 1 ^J..d Ixw 

•(^ 

«» ueU M^R 

4_jk.L^ _^i3 A.ii^i I) I (^Lfti-^^^l I ^ ^ L 4 I 

dU »)jd C*«l R J H J E (J^Li- ^ (^I'UiaS ?C4*<,1 Aj 

:^jb Ij Ud' J* 

? H-R-E l» H-R-E .R-H-E-R-E-H -E-R-H -E-H-R 




vib Ja^ \ c o 


O^i ^h Cocj J (1)^^ O^JJ 

A a Iflft Oum 1 ^ kmA,itti^ A. .Ji ^ j cLuui I ^4>.iC» Oil t .0^ 

• i-XjM «.AJb ) AuLjwljLdU> 

(2^1 (^1 *** i <.X.<sLj 4JLjuo i cAj^uii ^^^n^oldui 4 a1a3 

JLtwu* I 4jiJ^3 6i' 

i.ric<ijuj& XUi i ^ B ^ kXxulj B3 A ^ 

^ ^ A-B I—1^1 L aIiu - o 

jljuu*) AjtLLd V^T L.^jLi^j3 ud*^ •Ou^ltD cAjbI 

.(-Xiz>-b-«5i ij J fjtjM 

jj a£ ^^JJ dj^Lfl^Uw! L 1^-1) 0*^0^ u-^ 

j\j5 ^ ^Jr^j U ULjw4 J>. 

.CJL )j oUlaS ^ 

^ D (Ju^t ■ ,tg fl 3 (^) .!A-x-4 

• ^j\jiD4JL^| JL^i dU dL^ oT c3^^ (I^jlijU liiloS 
jlSLil .C4^1 d-R (5j—J G-D u^Ui^Lui ^ 
G-D-R (^) ^ 

c^xuj <j g-d jfrA 

• D-R J ^jjT 

^'^lA cTixxiiJb M 3 R 3 D Alj^lcXjk^l Ajut Lu) IA * la.3 

.,lfl.ifl.3(_^ I 4 JLju 4 I LXjL4ytl) Au4t Ajlldld ^ ^ ^ Cl^iCUl j ^ 1 

R a£ (6^b^ Jj a^U R-D-M L D-R-M 

fj«uJ C*a,uiA ^ . C^ 3 (J 1 -^*0 ' la fl ^ <xtuu<oJb 




ooT c 


\oN 


ac\r 


^ ^ ^ i R— ImI ■ \s Oi^ ^Lc4 I <iXfci4i I ^uf ^iCfcj 

^1 J LjLj . C r .» i< ift 3 03 ^ 4u«ju«>ft Q ^uLw<Jl^ 

L t^l^^loS c^ljl.3 (t) ,.>t^3 6d' 

• G-D-R-M ••‘^1 6d' 

0^1 dL JUj ^ fc^A ^^yjJt .90 

Cxjut^ 4— i H-B j*A <S L^T JI . C 4. i „iiA B 

I 4>Xu( 1 ^ AjLjuA 1 cXjUUt t <1—4 iJLJ ^ 6—F* ^ ^ f 

. H-B-P 

J CttoA J^N ^ <1^1 

^I^jLjuoI cVjuuiI 4u4i ^i 4 xla 9 .clixul diAui IcXxJ N-P C^I^JlJftd 

(2)1 t**i...I^ c^A,o^H (majji) 0(-X4| (»cuit3 4j «3'^ N ^^ 

A-L-N U L-A-N k .Ou«l»J^ 

oa^lo^ A-L »Ju£J I<JUj L-A ^j^oS j 

/\—T I—^ ^ L_j 1 ^JLjuo 1 < iitf 1 ^4ji AjuAd (2);J 1 ijLj • 4 ** 4 <i i i I 

JLbu) ^ «l/»« OJLu |*A N-P W**^ 3^ -9 t-Ujilj 

. A-L-N-P •'J-i; Uftlji. 

J jlS <i,ila__f ^ Asijcij C<LJa3 

ciflxl^d ^ ^ < ^juLaI *X j ufcu I ^jfUi < — *- o ^!!!! ^ L|aIj 

*jui Aii-lwl <(jiji.\£ ^1 ^jjLj^ (5d.^ 3^ 31 
-kis !t^^ fx 1 (jl^ jl <~^J2 dL .dL.1 tTuiiJ ^ 
&LaJj^ ^ «J1u4iI(2)1 cU.j k !(_*^^ (dj 

-? ai^3 



OvJb S «il Jaii N oV 


(^) (^Uo^l i-Mji (^3j <i 

^ ^.Ijuo I ^^LftcXjutdul immJu>m> .ImLlu Lu* ,3”^ 

^ T ^ ^ ^ c3L|-A> I ^ * i S .*-UjJ^ ^ ^ 

^ i ^ * 1 A i tXjL4dul <■ CfJ i 1> » Lui I ^l^..<kift ^ t ^ A,i ^ 

• (JL^ I <t^ iwAl-U^ ) ) /*t-xl ftJLdUJ I 


C-E-Q^C-K-H-Q-K-0-E-R-0-A-E-E-F-F-R-J"H 

Chainl 

-AL-N-P-Q-M-M-H-B-F.H-E-R-K-Q-K-A-F-R-K-I-O-H-EKJ-G-D-R-M 

Chain 11 

('^) J (^) Jl:^j 


Lui 4,j ^^jLuu-) j ^ {_^ 4-»u*u I ^ 

j <1>-Lu (jOj jj tj ojL 

\—a\ .(Jluoit jIj (JIuUj (^IjicX^ ^JJJ 

a£ Uji b l^j (friSb (5 jL^I <jLLuiLlo 

(^L®) ail^ (^jj c^jj^ 0—^1 f ^ 

.Ccai) AjLila^ 61 jl L J iSJj 

jAtJ I (JAJLx4I ^ 

,cuij ^^^Ccu>3 ol^ •‘-^1 

^ b J) ‘ * 1 6bu ^*3 

^ 1—o—jl 6^ jl ^ 

LI SjjIoj (jl^l o|j ^jd^ J'^ 
jo-> \^ u^c^W" <. ^ '<.. ^ L ^i^Lo 

• ^j »iO 




Not X.T uiU" *S’ 


IjlSLjb J 

d) l,^ ^ I 1 ^ ^J'JlA^ ^ ^ <JJLjuuli_> 1 

1 (A^Lowa^ 1 <3 ^ ^ . (>XUL^ (J^ ^^^ ** (^^Lowxtui^ t^iuAjtj 

U (-xi i . x A. ^ Ij cUt^^ (JU.U 

* «-^w cXtJb s->*i^ L<-*j-4 




Cuwl 


^ (jLixJI)) * (Sju^mA C)a Aj ^ ^ 

a . ^jl Ju i5J 

0^ (^>^1—C> (^LuaJ I t,J^)) I duyul 4ju. 


JSdUAA 


((Sj jluJ 


S1 %d» ^■iJLi,^*.) 

((J-dlS^jliT)) 0(((^*^1^ (jLuJI)) <iiS* lJI^ 

«3 cX4yul ((^^JJa 4 ^. fl .*^)) U 

((.^jl jl5 

Iju.^ ) ^ ^ ^S’cXuil I 

(Jj J>3 ^1^ (.y*^ ^ ijjj^ ^ *J 

3iS^^ i aS'iAa( jldi^ 

. ^ jluG 


JujlS^ j\S .jjlai ^js^j ((J^l^ j\^y> ^ 

(JJLtuIjLui|»;^.^ (y\ ^1*^ I ^ O^ iS^"^y^ 





^^ tX5 jlcxij^^^ (((_^ Lft <lAij)) o1 j lft(jT j 

—i'^W- U ^ .ujjiaj c^Oaj 

<au5j_^ ^ L_j Ij <_ijjUj yj| *£ .aiiS’(_^ 

j <u«aift j —9 jl ij. i^ j,. , (jjj Jl I—aijlS’ (j^lji. 

C>jjj^ (jji -*—i J c>_y^^JA <^U«^ ^$j \—») (jijj (^^la5-4 

/»—(^1 .3^ tL-~^ c3j^ <1-41 

A la 9j (JXcut ^Luu-j A^ ^ iJXwl 

| 0 - ■ ' ft Aj t A i i n I (^)4.j<9l^ AuLw lXS* ^^^1 ^ ^ ‘ ■ ■ * * 

*—<«*«1 jftij ^ 1 ^ . 1 i tj Is' 4 -joL^ Cht ^ . (-XjLft *9^-.4 

—(^ u^jj' Jl Ij iSj^ 6tel->2 c.^lj ,2^1 

re^jj Jjial4 J li3 .jjIujI 

Ij 1^1 4^ jUijI ^lp4Sjj (^^Ij 

. tAj jLuj Ji.^lS' jlS* 

^^lj>. Co.U uli.^ Ot>r^ Ij ^Ij 

(SJ^ J-0^ c^Ujl^ u-^l^ ^ 

(^|4.j 31^ cAjUat )cX^ ^ j\ <$* 

AJLwU—S^ ^) jl .lXjL^^ iX J jj,A 4 j <.*U.i. Ill > <5^ 

oL—x^ (^ L<. ^3 4. _■ > <J !U ^ ci. u ^^>5.^ 

J^IS^ j\S Jaj) s^ C>dN-^ Ud*^ •‘^jjlf i^Lxu>- Aj 
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(^Ia ^ fl tM . ft . j I <.AJb jl (JL<JL>-I <j <$" vXciS^ 






. C^^fcO 1 <( (_^ ^JjULU.S' I 

Ca^I j^ j:^ Ij —i 

^ fl u.i... i^ . 7 t ^JaS>\ C A. < i. u i ^ Cjt^ —t 

^ (3 1 -7-^ 3 cSJlukj^^l (j\ 3 '^3^ tXfc C)333**^^ 

O ^1juu> (2>^ ^ ♦ cUfa i i i i ^ ^3^3 

i-Ub \ «3 ^ ^33^^ 3^ CTaam i ^ JLft t 

*^3i 

3 0333*^ —i Ij v' 6*^^ 3^ 

(^^IjiLal 1^ (^^^JLiUU^l ^^.**^l.U lAJLA i (^^JUAjUlS*! 

cXJ 3 ^^Jki>CU 3 ^«<CJL^ ^ ^iJln^ ^ 3^ 3 ^ ^ 

OJJJ^ ^3 O^ (S ^—^ .aiA3^ 0333^ 3 

cXJb 1 ^^^uXiiuj (2,^^ *? A4-j (,^ii.jJLj bXj ^lXju) 1 3 ^^^*3 lXA I 

4j . iJ»o I JJb 1 3 ^ 0333*~^ u 3 ‘-^ 

^- t xci a jt ^;^1 ^Lij .jJL oaI^ c^L^ 

. cXui uUb 1 3 ^ c^kS*cSlLo ^j-01 3 ( 3333 3 ^ ^l>c-j 1 

^^juJIulj (3333*"^^ 3 l^AJLuiLi.Mj oLil 3"^*^ 

^w^nJkS*^^ ^ ^ 3 0 s^-*"*"**^ ^ cJJLib 

C> ^ J ^ 33 ^ ^^3^3^ ^^ JJLft 1 ji. 

.JCLaI 3^ 

li.4 C-XUi I 3 J 9 <i^ji 6d' 


^1 ^3i 3 '^ I Aoiflij cAj I ^2)»jLJk:v Ij 

^jJi -i»L_^ Jjlj J OJjrti (5'_ 



\tiX 


Jo ^ 


i-ipAJX *3 4^ ^ vj^ ^ I J 1 ^ r JLuttS* 

C^J0 s J ' Jt ' ** * - ^ ' (J^a.cu.o 4S* ^ ly J Lo^^4^ (_^LjLuj1 

. ^uAoju <cX>«3^^ 






4Sc^\ Li±4>ij^jj^ AiL-u-4 

U— t^J (SJJ (^Jx.Lu-4 

^^^i_JLou^t 4;^ AjkoSZ J cAj|d«^jj jl^j JU IcZuyuJ 

((uAjLILo ^j^J» ^Lui jljjla. (j^lj c?l^ 

, jjb 


« * » 


IjojI juiL 4:L<tb <i)j^ L dou 45j] (^1 ^ 

^laS^jlaiU. j c *j. u ^ -^ ok^ j^) ^ (•i-^ 

(2)l><:^ AJhiJ bAjLw t^] Ci)*^ < tr* II* I 

U^*" U"J — U^ J J (j^—I oIjI 

1 <,^1 Lil3 1 OlXo_C> ^^ ^ 4^ i.r»u»i li ‘" -* 

‘OJi) cJA>s-^ iS^^Ji A^\ 



\ Cib ^ ^ jj^jjf 4i^^c> T 


^ yy^j 


3 ^ ^ ^ Od 1 ^ J ^ C^ 0 ^ 

Jl c^—jlcXLo (^Lj^Jjj j is^ja 

(««i^LiLjdu3 ^ <M,^LaI^^ aA> 3 ^.,5d>3"'*"^^ ^ ^ l^uuutijo 

Ai ^ ^’0‘A * <»»xuuJb t-J I ^(3 ^3'-*-> ,^d 

^^LuujlJ l-fc5 I C-^1 jJ (J JjLS^ ) 

(^I jj VLa-j^I ^n 3^ oLio»- ^Ji^)<-V^ 

>-^ (j\^jl>l3\ jd LI 

^1 I, '>■ (^L-AjIS* ♦tJJLjLuiL 

Ijb (j^I ^1 l.^/-j I >3d^ j^Ji-juj^t^ I 

^ ^ I ^jjLuuuaSj 1 ^ ^ (JjlI (S ^ Ld 1 ^ j 

^i3 c3^—Lc-^ (_^L3L" i iS^Juu I IJ ^jiuatAj I 

(^L .^,^ttjj^ -j^l (J^ Lc^ A-Jjl (_^1 y^^L51 

»iXxjM I 4JiL(^(t3 O^Lj» ,j->^ 

C-«>L^ 1 i-Xuu ^1 ^^^jJu_o (3 “*-^^ AuJ^ 1 ^JjjtujuaSi I L 

^,fl_UA.aJ) I 4^ tXtlj ^ iJkJ^^j!^ (^Lj ^^jJCukJ ^ 

(COx) J (NHr) 

^ ^ <Jl4_uf) (3 Lr,.4 ^LudbO (,^1 (m^Lj ^ ^ .duojl 

^ 1 cAA« 4 od ^ * ^'*^^** ^ ^iU>»LjU.> (.^.ijL^) cAj ^<.>Vjk^ I 

• dujj 1 ^lAuZ ^3^ l.y>»Ui^^L3l c-») ^*3 

4^jl jJ ^ jIuXL4<j <£ ^IajIS* jI 

(CH'^) O^ (S^^ € (HrS) OjJjoJ ^ <l^b 

C^Li34^ ij^ ^ (Hx)63jjaJ (^j)aLo a^U j 

'—^3^ 6—d^ jl 6d-^3 3^ 

s>— 3^ J'^ (j —Ca-cuI ^ 




^ vdb JaiLd \ ^ 


l^/«XU^ljLdl ^ I t A,fl,0 . JCJ ^l.»A>i,j 

Jji. aj|«^^ J^Lt^ 1*^ 4^ J»>1^ 

« iSjU U I 

jhlj u)d^ ^ 

j' C-U.l 4 -**A *^ 1 >^ 

. cHa-u* t ^cX^l 


« ♦ « 


*^4 0^1 

(_^ 10cXjk>ujU cl^ ^(JLcuJ I (J(jj ^ dcXj ^ (J^^Lau 

^ 3^ ^ cl«-U»l *31^-4 jl 

I L**a ,.. ^ ^ cUtdLAUJLj ^ cXj ^ ^ ^ <3 I h) ^1 ^ lw4 1 

. <-va (jL-Li oLut-tf Lo j A . c ^ 4^ ij 

j—^ ^ ulj—Jl 

SjL 

^ ^ . ?r ,Ag (^Jja:>-b \j 


(^‘^* 1 ^N/d3 * 




%>\S LI 


b jZ^A suu oL^ ^ ^ (J^jJuo j'j 

Jj_L, . ■ia.j.» ^ 3ll« 

^ ^ .<Jl4.u«lcA^ A^ fc . fl _ ) ^1 -J LtiLc> 4, Ljkao 

3^ ^ ^ cXui ^ ^ A ^<-Ajl.4 L—j 4jL>juA 1 

^ ^^ ^ ^ —^bu 4XdLdLufe 4Juuu>34j 

^ |6*^ ^ *'^ 4jLlXU> I ^ 3 ^bu/ ^ 1 4j I ^ b^> 1 

. i^^Lui c3 A ^JLiduA 4 j ^ ^ _j^ 4^^ *^b 

^^ ^ ^ C«^i ^ * ^** * ** A ^ ^ ^ ^^ 4-uijuA ^^ 




^6V J4»x 4ri>jT 


U—d^ ^ —T^C^ (3i'^‘^ (3^^N »d '*"^ 

<1 j)Jlu< IjuA^i^u <J1> li ^ . j ^ . < ii a/> » ^ ^ ^ cAJLjkjLA^ I ^ 

^{^j3j-«. ai j Luj ^^aiJTjl ^ 

^^ ^jL«^ Ij uVjL) IxOJb ^JU-t*JtJ 

^^ i—<UJ *3 CSAj ^ I^UUUjJLJ ^i t i ^ 1^(3 jj 

,JujjJ^ J^IS^ 

Ij ^ ^ ^LjU^aJ A.S' 4>j^.».A.U.4 (3d ^ 

^3^1 > <m* t M ) g U *i.U> *3 jl*3 (J^^l-U> (^[y^ Jjj^J.J^ 

U (‘-Sb^ v-H J>L« < i M>I^ 

. Ls^^ 4.^ cr.4tduI (^^tuL«i3 ^L^.tn,^ 4 iti (J^^Juo 

(j\ jl ^ j*3 Ij c-oAij 3I 

4^ij o-tol ^aj3 4j ^ (J^^Lcu (3d^ **^jlaJ 

i^il.L—A^^ 3^ (J^^ <3^ ^ (333*^ u ^*3 

.lXuiJ^ JOj jt ^ 

A.S'J4^ <> r . ^ .cul ^i3Lo (J^^Lui j*3 0-uj*3 

a^3^ ^L-a-^ C^L^j.4-fli* Jj jjU J JOj 

.(aijb 

cJ^^iaS* 1 ^ ^1 3^ 3 ao—fc-j-uA 3 

Lojb (^Lj^3 j\^ (3^1^ j ^ 

4S*c*-uil ^jjla^ 1<^j3>«Jo^ 

Cx*jj\ *3(Jj53 jM lsL (33 ^^aui 45^(3li^ 




Jaii N 6A 


^ j Ccuil ^jS3^ 

.Jjl3 jfcU 

-0 <5* Ccail c^lAlaiS u3 

.ciuoij (2 .)IcXj 03 ^'^ c*>lj^.>- 


♦ ♦ ♦ 


cXi>^^^u<lj 1 L> • L.4^1 I ^ ^1 ^ 


4^ O^ _d 0 

(SJ^ 

Ij I i *-Xi> 4j Lauj IjLo 

«^tjLAj^ Jbl^uLdl^ (jL-uj 1 d jicAjlA^ ^ iXi ^ 

«.X>JI.m»0 ^^jLjLo 1 < Oo ^1*5 cJ^^liiUi 

-3^) JjLui^ cXj|<I3lp ^j- ^ A ^ >eJ J 

SoJ j Lui (>^ .:>jb jl^ 

iJIuitl ^0yXjj>t^ (^Jj (_^lyj^jJUu jl _J <^.111^ ©.iLm 

• CXul^li) 1 I A-oJb _3 

J jl 4^ aijb LI 

• L Ui* daij 

tiS'jJj . 1-0 lyJ^^L jl 

jj 6j—^ 3 ^^^LoJL^Lcu 

<jJL jl ' la, iS ft J V**-* mJb lpj| (jL«-l»-La/ 

d^Lo ^2^^7,jk4tfLu>l o^\^ (jl ^ ijJidiAdW <j^Lu» 

.Ccuil 

J ) < rfa>r 4 > Oi^L^ Ud 




• uXj 1 d(-Xdu> ^^Zd»Lu* tAjuAij ^ ^^^Lj A.> 

^2>—x3^ A^j IjL^ 

olj jl J OJ^ ^-*0 j' 

Uu^j^j__j u-“-^ ^ 

. cTcuj I 

^ J Id. , JLw.^ 4 Ift JlJo ^ y J oLLS*^ U1 AS* «Jj *5 cX» Lj 

aS'c ’ aaiiA tpjl UI 9 uXjjIj ^^LuCxJ^ n3^ 

f^\ (j\ J iCA^\ cXa JL 4 VLf (jiLu*^ JJ iS^T^ 

JCu 1 ^ ^^^A^LjJfg wig !> 0^^ Lfb 3sji, ^ aS” cjr,4.i.uI 

c?V*^3 3^ •‘-^j j^ 

1^ ^ (1)^ ^jL—4 ^jLlu ^1 ^ < la»J cXJLjI^^^^ 

L^mj ) (^Li o Jfcd.IdUi A^ lXjLjL^ Aj-ll^^ 

1^ Lft AauaJ ^ ^ f^^^-ubJULu , O^ bXjbJ l.i a Jfc I Aj ^ 

.ij__^j<j (^Ua—x^ ^Jji (JjS3j^ <i>.Ui 

(j1^^JL£-Aj aS" bXft L ^(^LiioJl L)d^ •‘^ 

« 4-Aa-» LoJb »»j , iSA,Ui I AjL9 J jIS^Aj I 

Lfb (JLi.^Lj^Jkj ^(Jxii Ajbd.IjLbu ^1 ^ 

. cXJLjLiJLuft ^a-bug Id. ^1 ^t<>^ 

jjLuxj (Jj!^^^ cXjIjj^^ l.j^Ju Aj (jj 

jbLi) ^jLu^ ^ c^^Jo^L, cflyJjS3j^ A^ 

^l Ca-u*! (j^ (S^ j-^ (3d^ O^Ji 

^ —id.L« oj j\ —S' 

oiiS^^ ij cJ^^Lui ^I a . a jb -i T . (^Lj^oiiS^lj 

(Jj * * «<■ .cAjJLw^ ut^ j^L-djI 






O aJL) y Jaiii 


^ 1 




. cUjUAI 1 ‘AjJ 


* ((*^ ^ 

Jl (^j^.^—^W) <• « ■«■ ' > u3 o^j——0 Ij u^-is-Hi^ 

^3^ ) t—^ L u u. ^> »Aj ^ ^^Am* < << < i (^ ^ 

iS^jrt Ij ^Li?jl J 

U Aj'if aS* duuil ^t-UjLo 

^ (^JjriJ 

J ai£^^ Ij 

djLu* 3 ^ iS ^^ 

(3dv-^ ud"-^ -9 tj (^UajjLjb J^Lui 

•^3 LdLU i ^ .<1 

Jbl^ 1^ kXj^^ (_^3^ <-AJLj LoJb {^3y) 

A«^ ^ ^ IjkjLtu I ^^Jlj (_^ ^ Lu> uAJLj L^Jb 

(^ixo^ Ijb1 Aj ^o^uLui ^ 

•^>^(_j-> J^J3i J '^•^^is* 

J,A»*-« Jl C^V^Jd j f^J‘^ CS^Y^Ji ^ -j^J-Ji 

^ela*« C^UjU J 

'— t^Ji “-^dl^ 6—d' J-^ •‘^>^->—^(^ (5^^ 

J U 6j—d J^^1>U4 Ji3 .JJJ^^^^xcJ 

4 Jj^ J (jLc^<J jfrA 

I-J^^i>:-4 Jj OIjL^ OLaA 

CaixiaA aS* lyxJu A5 w ^Ju^HxO IJ 

.Uji^^ joiaj^ <Jji>6-0 J.3 <-0 j)*5 jjij ^ Ccuil 

> <xVj I ^ cXjUi ^^^JLajUULJ (_^L>d ^ IdUl I LIj 




N ^ N JcS ^ ^ 


t^^Joj ,\ah% cXj^^ ~3^H,^ ^ (Jl^ ^ 

Ua^j ^_^^ lo S^ .j~t ^ ^lau^ux^J ^ 

U ^jdjLu (jjS\^jS 451L ^OjIjijO 

.jjLu^ ((jji^)) Lpj| jl j 

cXjuO ^Ll^LcoJi^ AS^ 

AS* 4miVAm 1 Ld ^l-U» ^1 ^*L>il Lc> ^LjUUdU Aj 

^ Jj^ 

(2^(JuIi Ij di^Lo 0<Jj ^)) ^*3 

Aj A^ cT^ii, J I J ^^LojLw ^ AjuuujI^ (jI jI^ I ^ * 3 ! j-0 

^jI_4 a£^ (jLojLui j) ^^la.<ti Aj J 0djij JajlPc^ jI 

. cXui >0 qIoV. j 

^1 (.^ (*i^^J^(^ D>i^l 

J—'* U'-'^l ^ (5iO^ 

o\ t\j LplJ <Jj^J—» ^ ^J—^J ^ (J^ ‘(^Wi 

^ .1 0 4^i^j c>d^ (3^j^‘^^ ^-k- tf .j O 

. <Jju/ tSf ^*3 J>J Ld 

tiA j u*I > i-^ ^ ^ ii> tclu^l A3La^ I (_^ I tAu ^ o 

(( • kwCLii I I ^ _N.^*^ AoOJb ij C^CidU I Ljk^' AiOiJb 


« ♦ ♦ 


<mJU^ ^ A L1 . U U>0 

ojjo^lj uj1c^* 3L j jlaJLd 

(jl- r^Ji J 6 J jjJ jua* Ujjj<-^ ^ j1cA2^ j viJl—^ J- 4 I J 

dji (jj\j^ ojjj^J 

jlai^jl oij jl^ CcoiA jS3 jji (^1 J.3 aS^ .*3jl*3 






jla—2-4 j j jjjo—^ J OJJJ*-^ — 

• jftjl jlU-a-4 J (33Jo-^ (3^^ 

J cxiJljl^ oIju 4*3 ^Lp5^ 

% * * 
• cXj ^jJLjuulS 

J L^^>—^ J ojjj*^ jLa-*^ J^Us a—^ (4J jl*3 

jlai4 J J o^i:^\ 

(j\ j<^ ^jjujji |*j) jUx 2 .4 .^jl.5 (*^^ (.r*^ 


jlajl^ J C)W^ oLp?- <i i^.j^ ^ 

l»J^ «l^-J Jjj b LjJJ jlu— 1a 4j ^yta. U 

Cu4.1 <—>-jiS JjIS (S^T^ OjIaj 

jl ji <0 Cwul jlflJ 
• •i^l>i (2}ly^ 

^ —j| 6 Jl ‘7^'^ Ol^-*- j'S 

jl^ ^la_jU o\y^ ji ^ 6^ J iir41 iijb 

^\ I^j.Aj- 4 J-oLui A^ tlS'jjj 

.»3jb ^-tA^at,4 >y^ J 

I )) I A^ iSxjJi 1 I cXj \ ^ J ^ ^ 

JL) \ ASjuxj i A^ uX.) \ d JLu (-..u ^j-4 A-) (S 

((So^jjl Ij O^ Jj^j-0 

—(^ ^-U-jT •^J^J <i (Jj^j-4 dL 4^ 

iTajIua (JcXdui 4 Ja^Lui cAjI^ 

JLaiaJ ^ d^.*.^-4ij.>gJ )) 14^ • <-Xl^ 

(( 9 C .u. t i 1 dUi^) Aj A^ 





J —^ JjS3j-o ^2^^^Xxtt>6J (jtXdl ^ Ul 

LI ScTacuI (t ^ 

^ ^Z iAUaJ I ^ ^ L IjL) 1 lO (JLlu Ia ^LJu^ 1 

^cXa^I y ^ c^LttfL 

{$ 14j^^*r.ij Aj I t V^L^*r A^I (_^)^ 

? (AjuL^ 3 «1 4 (_^idjLw A.I I i . m I) ^L Aj 

Aj i ^ ^kXjlu ^ aJlju) ^^^^jJlju4 cAjL ^ ^ ^uu< L A JL ijj 1 aJla^ ^ 

a^ 0 ^ 0 —» -(Haia—i C?'^-^^ J'S (oA^ j j»ajJ 
^t tX _ > aS* cXjLufL Aju u t Ii3 ^IwAuuLu y^ Ia aIuo aS* 

. <-XIifc.i i,tgy,j <> (^Lm A,... S’ (^IaJlo^^^ A^ aJuuui^ 

^1 ^ u*> l^ La aJlo Am^J^ (^( X.i. t ^1 A^ ^ IaSj o 

—jj—^ (JLjj>.) LI ,^jjJ^ oJy^ "4-*^ 

aji^Lu <1 i^aAp oL^ Ij j (^IaaJl^ a.aa ^AjIj^^ 

<a«^I •^y^j A_-j —« L o^iL 

^J^l Aj ^-XajIj—L 

^y^ (J-^ ^^ C.f— (S^y •"-*— 

^LjkJOAj <(3 LoJl>) Am ^ AdLtisI AjiJ IL 0 

(jLa J ^I .j^jjjl Jy^ Aj j^ljj^^ J A^ Ccu*l (jl Jl 

J ‘^>—i (^•^I CjL^^ ^ Ccuil ^ (jLl^ (jI 

I • •) cAd*^J> jL r- a^L jj ^^I^ 

csLj c^jLi: a^L jj jl_j Ujlj_ft L> jL-j 

Ij (^^jJLj^^ cAfcjuS* » , j > La^I ( 2 >d^ cJLuu 0 ^IjJl^o 

ud^ (y-^ ^ ^ Ud^ c3LonjL>>) ^(JLui 
)ljUdUj )11Ju » MLi>^-a a «D ) 9 I 3 4>* 9A^ (Jul^ 9 yJ A jJlS* V (J 4 ^ 4-4 










i 





(Lecomte du Noiiy) 


jUiiil ^^'FV (JLui4j 4^ 

Au.mj (J«*) 4^ cTaauI uXaXa,o iSj 

. vXu)Ij 0 LoJJb 1 ^ ^! Llu^Lj OIgj^ 1 cXju 


^ Mit id 


Jj^j) Cu^jJ Jjj 

IjLJ 3 dcXu> Ij I ^ 4>e.juU 4^^ ^OufaxiJb 1^ 

U1 .Ju^dJbjU .Sja-J (jLilj LjJVjCLuiI 45 \j 

4._5 ^ cXu>) ^-1 LSJ L-j 4>b^ (Jd^ 4^ IflunULo 

« i ^ 1.^ t A La_< It 0^.4 1^^ 1 

sj^ (_^ld^Lu jL^ *^j>^ 

• I^JkJ IjLJ 1^ 4 JuU4jLLi 4 ^ t di 1 ^ Lg . .. a «i. d,;l5> 

(j^5juul5) c^UjlS*jl Ulj jl5 45 *.X j >, ;5 (j-«^ 

f^o—^ b ud' Ojjj*^ J 

^j^a5jU jU-IjI aJjjL (j ^juu5 l j 

4w5^ Ouj*) 

• Odkul (..5’^^ (j^.j^tii5l (^l <>>j i 3^ 

Cjjj^ j Ccu>l Y jtrA (jjj^i jIjuu 

.ail * A i^Jb 4 j ^ •^faXC* 

tP’>^ cs—<<:jadiji .5ji. C?l^4j Jl<S AsJS 4sei1 4^ 

# 

9 JUj 1 J. _A » lU ,*u 1 O 4^^ JuSL U*. L>Jlj ,*j 1 4^ JUJlS^ 


\^c> 


UiT J-oX 




^ 3^ M . ^ >o LouJu^ ,3-oh. 

cLulS' ^liAd) Lt_^7 ^^^Luil 

A^ (^LjL^ «AA i i-Xxw i^ib 1 A^ 

(2)3^^*-^^Lj^-oj 1 .«3jl»3jojl Ajut 

^ t3il «'o .^ 0^ -? 

t tj^ JJUt 


^ ^ ^ ^ 

^ 4 U“^ 


H —H —O H — O — H O —H —H 

O —O —H O —H —O H —O —O 

b </d ^1) o-e^s^e O —H —H UH — H — o 

O — O — H j ^ajl^ jj cJU-Aj 

<j Lj^ljl dL ^ .CcuiIh — O — O Lf 

J1—0^1 ^j-fcu a —j \ ^j^jA—i OjIjj^ 

jJ 4-J? JI_<^1 ^1 o H — H — OjO — O — H 


H — O 
O — H 


Ij ^1) Ccu,l 0-H 

O — O — H ^ J is 

Aj Lj^ajljl iiL « C c u iI] 

ixAj^ J1—<aL>.l ^j-fcu a— j1 

aJJL H- 

(»ij<j JJ oil loiJ C»*<.l0 — 


H — OjO 
H — O I.H 


■ aJjj (3ia» 

^jL-aj Jjl»<i OJJJ^J 6 ^» » ' - ^ l c?V^lo^l u" 

1 13 ^ ai^ 1 


O — H 


H — O — H 


O — H — O 


ajl —j uj^l ojJj<-A^ J 

ajuL^(j-^^3^ ^ajbL« u o Ij 


J' 




el. JaSi \ 9-9 


tXuU (_ Ij L «.Zo kX»- jl 1.4 

• 4JaU.^ jJ J (^s>i^ C4-t«J <J 

JLmU H - O - (J^^gr 4.^I^| (JI.aJL>>I 

^ ^ ^ cXdUuljuJ O^ J'^ iS^Jj^ Jl J 

jl IcXujI jl,j_d A —j (3j—^ (Jl_A_Id-l —g 

^^CgjLx. <_-i L_i ?x?x?x?x?x?x?x5^x^x? 

. ^lXaJL^ Ajuuil.gc-4 cAj ^1 cAj ^ .^*^***f*** ^1 

^jA 4^jLjI (JLoJL>-t tr.*»nOAj IJ (J ^ \ y 

JUb 1J-S. joS^ JuSL. H — O — H (JjS3>o^y 

V^^^**^***^***<****"*** b)^1 ^ 


6 iX^^jkjS^ c3iSL <a7 c AAur^-^ I j 

9 cAjrfi cAJb 1 A:^ iXJu Ij H — O **“ H 1 4.,«Jb A^ ^ (J ,>» ^ 

iXA^ Cfcduil ^ djlcAjl (jLoJb<j (jLoJc>.| 
^ J cJ d7>‘ <y ^1 d«^ Lol 

O — H — O ^1 ^-oJb AiSuXj J I 
O — O — H J' 4 L.p-^l 0 oiIjo^ 

.^jta: — H — O ^o — H — O 

OVL /kJL> “l ^ 9 uZcui L>e.^ ^4^ (Jl^iilil (J-ajlj 

Jj-4 ^ JLUS^^^ oLaS^ jkJ^ .<j 9jCuUu J^b 

L^d^ iJklzS di^LoXuit l1iVLo J L>»I >3^ 

• (.AJLjLui^idlj 

*♦ 




^ fV -uT <>)jjf jjf ^rWT 


^ ^ 14udu j ^-«Jb 0 >^ A»ii ^ 


(J^^^L^i^A^l-dlA.^ cXjjl^ (JLftJL>-) 

C>t^ ^ dJLui 

^ OJJJ^ J oSi:^^ (^Ij^^l ^\y> 

^ (( . uXj LJU^ 

(5^ L-O A ., ^ OuCuL^ ^j-JUAJb Ajk^ 

c*^U. Ojj^^LajI jjltf»<j aS^CcuiI f^\ ^1 

Cu^lC>Li>- 0>j ^ -<- »^ lJ ojjj*^ (S ^ 

[yjj j iZ^\ j JL_j^ H — O — H 

a J^ 

4_j Joli (2>JU0Jb Col5^ JVuZujI Sj?cj jJ 

OIj ' ^ *_ * ‘ * * ^ 

1 a.. 4 L—I jL i *t ,3j jl (JLa^ ^2>dl 

UjJ IJJ I JC^ly^Aj I 

(JLojl>>I ^1^jL 0^^ J cxJ j-ti S* ^ 

.ai jb 

(.fJij ^ S" (jjI (JLo-jl>- 1 • (Jl^udu ajLo 

^1 /a*> 4,,41«<-*>»j>^ a^ulir^ 

tW ^A^Lui ^L^oJXj^I I cAjLiUI Ua L> 4 ^Jd S ^ICiOAJC^* aj ) <3 4d*^ 
dcX^if Ajz^ljui) (j^ ^^ (^LluI^ Jatj ^ 

Ccuil ^^^-JLfta>.l ^\ HfZuoj^ J dJ^ 

(jaxu ^ Lai oL—> 1 ^- 4 ! (c *^d 




JaSi N PA 


<aA iZ>Jyu0 ^Lu<l4j a£ Cixul (Jj\S 

4JI^Ijl« tUtdL-j <Ljuji^A—j aS" (_^I 

^a—jjl^ (Polymeric) (S ^—^ ^ ^^ 

♦ uL) I ^<a.U< AJI^Lcu I C^V.*.^ Ij ^i^LlU ^1 

j'a^ cp 4W Ua>-lj U o^i J 

^ J)—»0 ^ ^ Lii Jh (^ I — ft LX>»i ^ . (mL) ^^jUi ^^^.4 

a—I jI— d ^jlJ —0 —*-^ .a—oj——d (Monomer) 

^jjiZ^^ AIL^Luj (Ja*:>.| cfilj la fl ^ 4JLuiLi.ti.j 

.aac jxi^ (^Ua>-lj 

^a-ti jJjja^ ^iajt^^ ^ j*^ J3i 

(_^L„-AJL^i J J aij(^bba^l^Aj 
4^ oa^i 

*<-‘jj (j-JoJjaj 

I ^ Jb l ,U I fl^.J ^ I JLli *■> ^ Up^ * 

Cc^ 6d* j' ^ 

c3 ^ 3^ (S^ I a fli 4 aja Lft-j 

^Ijj) lilac .lijj)^ ^ 

jl Lpjl (ja-lS ^ ol J 

t- idla^J )) 1 1 ^ ^ ^ 1 ^JULjuLJLJ C^ 1 l»^^A 1 ^ 3 

aj) |J-U»J,5 a Jais «<j|j^jj^ 




6 d') CA L 

(jl>u<.j OjLa JI 

• ^(Jludul ^|jbl^ 

cUj I -J ^ JUJbX^I J wl 

&b>Xd iJLj ^ ^ <-X,fc,t^ -3^^ ^ 0(-Xj ^ Lfcu (^Lft<-A^l j 

.|*jl<iJ;b^ jj. i<g2 <1 (^ >)3i 


^ ^ * 


SjCL-oI*^ ^ ^^ dtx>^Lui 

Uu:>-lj jfcb ^ O^ OJ^ 

.ujb<^^^^ (^L-tij 1 j tpjT ^ 

rr h^ Jjji> 


•aJ ^ _j%x^) 


Jt^ jj<^ 


O W^Aav 1 


( t *' 


'jjj jiJir j’t 


O- 

tr jj 45"^^5 <-..# J 

( C-I ^ur 




V*i ^ ^ ) 

( w-l_.I*3 U ^X 


lcXiiL4^.i^ ij^ I (—■> l. fl . <,I,| 3 <■*31^.4 ^ 




JaiLj N V o 


jl ^ Ji cIujuI (^|o«dLd ^ 4.*t41 it i J 

^ cTjUiti ^ (.fliLjbjL^ iAj^cXjuil ^ Ijlp> 1 

J -? V^JJ4 -> ^Aj>^4 •(*ij''^ o' 

Jl ly^l ^ b (_^IAcX,J^I 

^ ^jG^tcAjlj KmJi^ I^l yA L^/iJLjI « dccu I 1^ t V* Ij 

. t AjiJTiii (JL^iTk 3 ^ 

o' -s'j—• U—d' •(^j'‘5w>4(^ C^Uox^l^j 

.oiiufcft Ipil yjjJoaj.^1^ j udv>^>^ 

j t^i.>.<.t ^ JkjjJk^l j *>^'^j-«' 3 ^ iJUiS” 

■■ llf> A ft I—^ Ij OjJj^^ J ojjj*^ J 

AJL^l uAj^i tfJi.I ^ (3<-^T *3^ ^UojUIAj ^ ^6njulS* 

^UdlLi I AjLufltd (^\ iJ>£» . ^^.juuu^uLj 

Ij (JIomIa t^^LJuudLuAJ A.;^ I cX^tJu.^tAJb t ^IjuuaJ 

.JoLlJ (^IaJL^I <-L^1 j iXjuS»A (JLul (J^ j l I l j ^ 

Laj^ ^ 6^ 

(^\yj^ A^ {j\ d»^Lu< jl 

JbU cXj yj^ ^ O dJ^Lut 

.3j-iS ^>3jjil Ij^loj (Sjjr^^ 

JI^ ^JJ(S^ V* 

^juiAm3 ^v> 1^.laJL^ Ij^iuXj Ami»oJlj Ij 

Oi«uS'|^^j_j C^L-A,i3j-w ujIj^j-u* (1)^*-^ ^ 

A .. 1^ <A.i 9 ^Ljui^^^.4 1 Am^ ^ (AI.j1^^^i4 '^yjii^ 

. J^Lujbj Aj cUb \ J>^ 

«»Xjkj AJLa^I <.A^v.co I Aj ^ ^ A^j I 




\y\ -uT AS \ j jjT ^j**s Ljif aTUjT 


(^ od^ Cl K, Ui I (3^ ^ 

. cAj ^JUJ 1>c-) ) ««Xj ^j^.4 iShS^ lKXA J 

j\S<j c53>-^^ 

^jL>t»4dyu«0 ^ <3^ LjUwIWJULU 1 ^ C^ ^ ^ 

inj./l I ^ ■,i d .. ’t Jw.4 (( 3 'a ^ I Li)) 

4JLu<l.3 (^I._)i9) ^ 

. J ^ cAJb 1Lp^'^sJd ^ ^ <>^^4-cu 1 

3^ j'—fr' J-S ■(*^^ 

« <mmJ^UI I AJLU# I t3 ^ ^ 


^ ^ ^ 


^j^jaS djlail 0^^"^ 

)c5j-* v^“ '-^ Lfi •* •• c^Lj.uiuLS'lj 

^—^"* » - * . ^ I J ^jdl —c- ^3 ——i •‘^ J—f (j—^ 

fkUJl J 3^ (3od 

c^3v-H ^ .ojjS^ J 

(Sj^^ c *^ .,», j (j\^^ 

jlUjLd <-u3(_^ c5^ (^l4Ja>J j*i .cUuil O^ 

jjUt-4 (j^ uu . ^ l J (j3jo'^ 3^ 

.a^jjl^ Jj:j.j<j 03 I J 

(J^ C>1j 4 3*^ od^ 

j1j- 4 L Ouaij^ od^J^'d •‘^JJ^(^ 




eU Jaii \ V\ 


^ o^j <5^ (J^j^ jla2^ 

vb^ Ji, cA^oi 1 ^ Ic.AjL4 ^ Cu-iu/l 

j.LJ 1 l-dl 0*cu t ^IjuuaJ 

JJb I 14jfiL>.^iL* (3^^ jliJ^-4 cXjT^^^ f^j^j ^cla-ui 

jIojLo <-J1jjj ^ ^ (SJj^^, •*^>i 

<j u^J C:^ 6^ t6 • ^ • • • 

.CxJU.\ dU. 

^ C> 3 3 ^ cAJLjLS)' c.mOn.S*1^ 1 L> c A JLjLuj i lXj 

ojJj<^j o^j ojjo^Ij (j L^ yA 

t i3 U.»> I ^1>6J LaJ^AU^ ^ ^ 

la.^ L Oj^' 3' ^j5 Ij ol>4 ^1 j 
(MILLER) f.Lj J, b^.. ■ -A...!; )^iiT JL. j:i 
CjiXaA -4 Ij (JJJJ^ J L^\ J 0^ J j\ ^jIJ^ 

Lj? j\J3 <Jj;j 4 jl1a dl^ 

4.^!LflA CA-“i «ci-uiU cAjuA ;^!^ *» 

^ (^Ji-lS* aI^j^j \j Jtf»ji>L^ 

(_^IacXjuu* 1 (3d^ ***^^*^^ ^ (_^lA<-Vj^i (3^^^ 3(3“*^^) 

^ jp ^ ^ <JL) 1^^-o (3 ^ ^ ^ ‘ V ^ ^ -? 11. ^ od 1x3 3 J) AJL^4 1 

O^j^'-^W" 3^ 3Ldl5^ ^j-iujLdjT dlscLwjj 

i—J ^ ^3*^ (^IajLj^I cAj^I 3 ^^ 3*^ * 

Adtu Ij 3*^ ^.^3Lr ><^3^ duLuj 3^-^ Cj\ 33 ^ 

dL> - tg fl ^ • uAk) cXojj ^ 3)3 ^ i^-tTi*^ d^Ldut AJLfci.4 1 lXmaI 




>vv 




cIa-ujIj ^Lul^I aS* I 3 dj-XjLj-tiS' ^UaJo I Asia A 

.JCLluSl*^ (j^jSLcS (^Ujl^* 

^ 1 ^ ^ * *‘ ^ ^ cAjk^h.^ ^A.cu I 

iSSjUM 1 cln^tf' . c T ^uii OJOs->^ 

^^^^JiSSiXmA 4A.JU4JLU.O LT .Cua/I ^ )<-XpA-4 

9 cLui (AA 1 ,3^ 

^ ^ ^ *1 ^^1 f ^ ^^tjuj_y^ 

6d^ ^ ^ Ijb Lo .cludul 

6«^ljuf ^ ^ ^ (3 l.cuJ JlSI^cXoI ^J.^oX’o?! • < n> I to 

o—^l>«4—j ^ (J^-^ 

JjOjJ 

AJL^4 I (^ \a Oto ^ 1 (2)*“^^ ^ i A^ 1>LJ I Ij 

^ c2«.u« 1 0cXxfL) ^ iS^^ L :V .ua^iJCuJ L> 

liJLjj^l Ij^ulLjL« jT j^l ji <$” cicuil —jl (_>iLjV.3 jl (_5^ 

■C^i-L, 4 JLju 41 J—u,l dtCj j _ol OJ'^ J .«-»—jl^ *'-> 

«« «% •• ^ 

IuIa^Luu o^ o^*-^ * 

^ iS 3 ^ cl*» Llt.<JCb<fc.iJUj ^ AJlJUUdLiA 

.dciiil dJuS i^Ju i i. o ,!iLdl^ C- 

o\ JO a£ ajjjl ,J^<i Ij 

o\ (5^ J cAi:^ csjj ^1 ^ 

AJLju4 I (^ \a < ‘^■«- fctf i L)J^ cAjLwIj Ot O jJJ duXjC>U^ 

5^1 j^l jl ^ Lftjji:^ J J 

cUA^ V^ ^uLal Ojs^jA^ *^l>« 

^ i±^ - —A j-« jIlAjLo ^ •U.xjftlj 






. <Aj i.X^ Ij LiJ L^ i ^ 

^ ^ ^ Cfi, ^ ^ cXjLut U AJLiZ I ^ ^ Lo I 

cAJuJ 1 ^ uX^c^ ^ ^.1^ fl 3 4,^ju t-T^«i*,>^ «3 Li^I) 

. dtjuiiAJ ^31 >:jL 4 ^-tulj ^1 Is* lXJLj i ^ 

^ 6iJJ4 dL a 5 Ij 

Ij t^^LuuJ cXaj ^^.AiLS *^ i^^^juj L^jJ^ oIj]acu 3 cfilj Ij 

jj[^ ^5j c^ 

imJL^ ^ Ij Juj 1 ^ ^^j ^^^4uuiAj ta fl 3 ^ 

IjJCjI^^^^ ^i^Lui 4 JLa,4I JllajuI^J Ij wAj >*" 

• cXj ^^)4 JLjljI cXjuu) 1 (.f^ljdcXXu 

->^.^ ij (^l4jLj^i y mA (^i iJ 

(3^Xu L^ju,^ i3 AJLjud 1 cXjuuit Ij lKj^ ^ ^ *'^ 

(^j1cUjA 5 (^J •■3jj) jAj <tu. c?ijb 

AhjL^ Lu> cVjljO ^ cVj uAatf LmA.k ^^ AjLjb^O 1 ^ Ijb (-XjlAiU i ^ 1 

-* cf^ljuJl^ uAjUUft (JLxJ^jJl^^^ (^iDIcXaj CJJL^^^ ^1 ^ 

La^j^ dL 4^ i-Ui*j^ (SJJJ 

(JL)ajLlS* 4.J o^ 

4JZ^Lui j«34^-j ^ cX>-4j 

• aji.^ aja LoJb ajl^^^^^ duuii ^adu# 

• CjdUil da^d) ^lajLv ( L^tu 


* ^ ^ 


Ua^J^ ^Ua:3-1 iS^^Jj^Jri 6dt j\ ^U^jLiiu 






^2)mAJLJW •Oum) dcu»i3 ^lUO L>- c3^^ (.fjiLjuJlfC^J (^ ijb uAjutu i ^ 

CiUUkJ 9 I—Jb lXjlIIi 9 j- > 1 ) ^JLjU<0 1 ^ L_Jb (-XjLXU 1 C-.4kJLJ J- * 

^ ^ lib (-XjuAif 1 ^*3 1 ^ Ijb faiLiiJ 

.Olu) .^)Lo IS* (2>d^ ^ i ^4>Xui 

1 (cljb^^juufl ^ iXjJb ^3^ C_A^CJW LaJliJUbO 

^ lAjI^JLu (^jl^ |«Jb ^7 ^ 

.jbj^T L uUI<7dni ,»)^ 

J U-^ C-d-^L^ (J-^^ —U 

jb U j .3jlo .3^j ^^^3 Jj>o 

3 (jLw LftJ ^ IjJlju4 ^ l.^,,.»4ai ^ la31 A^aJh 

^ {lS^^ ^ ^ilku^l j3) 

‘^j—f(^ jL jljA ^1 oL^j J o^ 

(Ju3s 3yj^ ^ ^ ^ fl 4 . |*.S*cJbjL» 1 4,j 

^ (^i_Jb<-Xjur ^ 4 JL^o i (^Lftt-Xj^l 

.(Jkjl^JLuf |»Jb Ij 4^ 4,^ c^jL- ^T jiiJb 

*-vJjj 0^^^ 3 oLoj ^UjSLJ Jj}aX^ 

lA.tA.la A .c2uyul *^^3 ^ 

*XL*tL—-> 4 JuuI1i 3 c3j^j-o ^uGjLui (^l^J.^1 


oLk^ Su^^jLui 3^ (S3i^ tfi-uiL 4^^^ 






Jaiii NV^ 


^^.XrfaiajIjLoL aj ijb^X juu> 

• cAjI^JuLo 

SaS jL, KAJ^ ^1 J_« <..S* x,>^l 

^JLj|4jt3L-^ y) O 13 I.J 

.(^jOX^ <^) ji^ Ij (Sj\^ ^\<XaS <5 iZuji\ 

yS^ aS CV «.ji.^fclf»Aj A^ OdUji(jl (3^ 3 

(SW 6^ olo^i 

I J Cc«>l ji^^^—3 Ca^ L.rf c^ J3 ij C^J ^ 

^—* . JL) Llj )3 ) 4 i^Auu )3 JcXC' /u 1 Ij Lo Olx-4 

U^JJ IjAAS^ JJJJ'^ ^ 

Jj— i J O-uil tfAj jLj> IjJb A^ it J3 ^ 


« ♦ ♦ 

A j»tlta^ <^ m iA AI^JJ .^JO^ 

3tj^ ^\ l1*Ij^ |«Jb O^ U- JU- UT)) aSji (JjI 

A^l jfcj3 «?ajl^ 3j:^jAj C^IaOI^I^ L J 0^^ 

3 I^ ^ ^3 aS" 3(2)l^-«l I—^1)) 

((?ajl 3jivjAj uW^ 

A^ iSuL^ c3^i (j- ^ fa* « >^ 

1 ^ CIj IjL^ j^jJuiJ ) ^ \J^ <-) ^ yjr^^ A^ I Ci-4-t4» 3 ^3 y 

t3t>- ^3 

aS> 3 A^T CIujulM 

C^L-:j*4—J OJJsJ^ J J ^ Jllxojli 








^J^LAJLj (3 oltnltl % ifu ij ^I^Lfc^J ^ I I < A QmO 

c3j^>«) ck*-^ ^ OJjJ^<i 

^ ^ i ^ JUM 1 ^cXuIi AJk^LbU 1 ^1 ^^^■. 0 >JC4 (^^JjUdU^I 

A.JLdM 1 ^cAji,^ 4^j tx^ ^t3i Aoju 

JLcStuu dt^LoAjI^ (_^1 ^jIjui ^jLo I ji (_flA:ui^jj 

. (JT^ab I d<3 /JjJLm 

oU. A.tLj|«LAU> 

‘'d (^W- -? OaaS4_j Ij 

f f Jjaa- jJ Cn^J (Sjj ^—Jj •'^JJ'(j —» 

aJL4T<3_^> ^\ L (j -M - fl j, ) oU-iiAuij 

^L) j kXx S tj (S~^J ^Aui) ^V (jjI .<Jiuiil 

(jiXLA^jjL^^y^ (jd^ ^ ut^J jJa-uiAj 

A_4l«3l ^*^l5 jj^3 (J^ J ^ J*^ ftAj^lUj 

^ L^ 1 4^ 4,Adwl I U,|^«X.4 * (j^ iJuLU ^^^S"cAj3 

jjiJjaS j Cijut\ ^1 i J u^ ^ —j 

*^1 j-4 4 j Ij djLui a]J _d ail jIj cIcujI (jT jI 

.jjLu, ^}i^ 

I Jj A_^) 

0^1 J Ccuil ujIjL^ j (j^ ^ .»>.. ^ l jojj^>^ JaI^ 

J^ <£* ***^ * (_^|d,5Ld OutuI 4.jJb>cj (J J I ^yr A A^ 

<Ajb jt J fl « » I •‘-^1 jl^-^W" 

I ^^JJ*^) ui ^ iii*-u*l aSLd 




L>T 9 f>Xj L—AJ . 4.J IdLcJ cX) 


viAi Jaiii \VA 


(jljlj-d ^ fl I < 5 ^C 4 dbut 

‘UJJJ^ J .aj|d.i^ 

(JOVE) (^)fcAi-(5^^-*A 

UT 9Uj I—^ ^jIjLcjcAj j 1,0 All,» ^>— 4 ) /V I L-«>) 

U—^ U] SjjIcXj 

^U3 (3^ (3^ L —4 1^j 1 3 *^ ^.1 ^ 

cXuil^ (Sj^^ t* ^ < Aj bfcAj Jb 

aS* OctiuA (^Ij^ cluju«ju> I^T*^ cXj^Ljlj A.:^ 

1 j ^ , 3 ^ C-> 1 ^ > " ^Juk^xuj a Jl Iau -o 

J ui AX>-Lui(j 1 , lfl,jt>r 4 J*3 (^JOL^Aj iflS* 

) d^^ La 3 i AiS^ ^(X^Aj Ij ^XIjlu.u^ 
A^jJ >4 c3^J«^ (_^JUL4 

Aj < 1 (_^ly-i cXA Lu^^ 

(^ 3 o—oJj—^ —J J 

• dcXij ca31j ^ 4 

<5 ^^u. J Ccu»l jIaAjI^ 

(jtcXj cXjbJ t ^^Iaj A^t^^ ^j-Tt.^ ^jLi^^dUi ^|jbL^ 

3^ J ^ ^LoJ <jb di'v- 

• cXuf cAJLA 

• AJL^A-AC® LI J 

^ Jl (^IaJL-^U ^(Jj! 




\ T 


^^ I ^m4cu I ^ ^^^> dLtJ> Lo< 3 b jl^ 
<J1> l^ U*> ^ IjJuLcu I Aj ^ O*^ .OtdUil L 

< XxjLiXtJb ^^IjUUf ^ ^ Ls* ^ Lx.>ju (j~Aj 

fcAjJb jLu-ujU <]&>.3Lo^IS jIu2_44^ ^^*>C> 

.dtduil ^UjIj c^ll T L ^ I Uj^ u,^ I ^ 

^1 c-^vS*^ ,0 I 4^ • 

iSj^^ jl (j^-t^ J ^ 

^jj ilj Ij LL7,^ I cl>lj^(2>(Xd| t lX.am (5^^ 

.C*^l 

J.lfgjl,i0 4iHi 1 dcX.^! ^JmOmC' 4.J 4i^ L^ 1 jI.I> j Llu 1 4JlxuJlcu 

^\ 1 1 1 1 ^ cXjLj Ld (2 )*^^^ ^^I j uttf cXmIj cJj^Aji.'O ^ 

^^^1 jIjGL^ Jl (> <^ CLiib <>•>») uaIj^ 

4^ (2)li^4.-^ Ij cA j LjLo( 2)^ * «< > i 

ijiJ^Aii c?Ji^ jl «jla_jL^» Jaii 

<j-.Lu.l ^ j^ljlaiU. SjL j 

^^I^IuXjI^ ..OuojJb Ld 4pjij) 

^i3 MM ^AjLmIj ^cXXu 4^I^l..ui (^cVjLja j ^ Jl ^ 

(•j*iJ^(^-*j OjlLc. J (^ji*L4 (^U*jl*-u» 

bjb ij»-j (_^ij 6i^ (j*“J^. C?^o-J 

■ ^ii.ft.i» A, fl^W< 4 J<3 . *JIu.iil -J 

(^Lj^ ^1 .tTuaVU Jajl^ Cj.^} <j <iS Cxu, A oi^J 

(>-J Jl d^ljuuj ^ cHuju I C^CU t 

oT ^JJ ‘AiL 




Jaiii N A o 


VU Cwull (jl j\ 4^ 

4 —J ^ ^^-Lwi^l (^jIoj-o 1-ol cbl jJ JJ^ 

A _j ^ J CcaiVlj j\ ^ 

i ^ <0 1 CbXjuj ) cXjuui J C4^l cJLj> 

^ uH*-^ Oj—® <Ajil jl (5jla2-4 

aJjI (^l<u-«!;) Jl Jl yuS^ 

aIoAu/^jjIL yV^^uXuLiy\ j\ 

L^^j-d^ ^ i^^^JLU Ouiil (_^l^ ^LjUUI . d cul i ul> 1 

SC4-u*a Ul 45^ ^iuLjulj LI 

J C *«.>.> A 4J^J jJ 4^ 

jl,3 <^j^J 4^* Lsj 

'3'^^ AjlJaJL^ ^>*.u/ 1 Cm<uuc4 

Ijk^ t,Xj ^ A^ 0(^l^-oi .<wA-uil Lins' 

u-tr^J (SJJ ^—i J uJlU ^ J ^liXol 

• clcuil el^L^ (JL>.^^ 4.J JLuilj AjLuiljb 

Cy ^ ^ ^ 4jluj 1 »3 y «jj L^ ^j-4 ^ 

J) 4j <i»,cfa>i < .j 1 ^'~ i-Vjb yj<^ (.XXii) Lo (2)”^^ ^^Luui 




^1 ^ a lift^ Oi ^ «<wt.ui I 1 (2)3^^ 

(^LaJjIj C>JJ.*-^ j) (^J jj>w 4,^ fl,*l 

v>“^ 

^ JL^ i3^ (^jid I ^ ^ 0-t..AJb I A.J O'—^ ^ 

(PROMETHEUS) jlruj^ a.^^ <jJ:jI a £ jlu^IoIj^^ 

<j J ^<-J^».3ji^ j\ Ij (jl A.—Ccuil JbjIuS* A,a^ 

^ Irg i l A^ .Oua*! d<Juu.M>LJ Ld^j-ui^^ s^ (jIaxU I 

Aj^lcX.)) ^IjA.jA.S' i (_^1 Aa1^ q.^1 

» CmiCUI 1 ^ cAwfati ^i^L>4 1 (^ litiliU) I 0 LaIciU> I (_^ I ^ AJT. ^ 

.Ccuil CjMiJ'i 

0«JuJL 4i^J<j )j Jjiji j_^l^iA 

.viiiL Cc«j ‘■5>>“ c?3.-hI 



JoiLd 




jl Ijjl ^>—«l 6:^ -> j'—J>5 ‘0^— 

.0^ ^VU j_^ljL«4j (j'^Ji 

^ i3^A<J ^ ^ ^ ^ ^ 1 K fllN J ^ ^ 

^ ^ {^ ^ ^ \ ^ 111, H i ^ 4 fl I ^ I I < ASm^ 

4^ (J Iau i j ^ ■ i . ,1 Jo lot < 4oJ ^1 C^ J ^ W* ^1^'**“ ^ ^ 

.Ct^l ^Jul 

djSij^ 

(2>j1 , \ —fcj — iJ^*^J^ 

Ccilaj jLa^l ‘^>i JjS3j.^ 

duu)3A,j c^^}-*^ o^ci4-<-uj 1 Ij a,4l ^j-Suu aS* ^ ^ 

3 v T a m i j \^^ aJLj Ld^ jj\ 

.(a.i^ ^1 Ij b jU^i 

—i LAti ^ Oljl^L-^ 

^^ ^ Okj ^ ^jwuicXAiuu 


« uXj cAj 3 ^k3 cAjuu* ^ 


^ ♦ 


^la^ La ijj^ . ^(jLajji. Jl 1 j oLu«l^ 

Qj, a La (_^ljb 4>gy.j^ I ^ .a-)Lcua^^^ /_a ^ ^ a A_a (S3>J —^ ^ 
c3^ A ti^ 1 a*^ 1 a ^^ (_^Llj La <L>sg^.i 

La (^ly^aL^ »au»cS*t*,$Li^ I a oa^ ^ Lb A^JuiT . <.xijb 

•^a^JA j dajLPt^ (a*^(^LjJj-a j\ 

(SjA^ 6d' 3^ (SjA^ ^ Ual^ 6e' ^ 



|jk»1 <4 


NAV 





01 J (•—cJU- 
(JuJ 4J ^JLjLoO I uLluUt I 03^ < ^ ljUOUUkW CltUdU 1 

*J ^ 4ui JU I ^ ^ *^-*"**"*^C^*^ ^JLjuLhJ(^t3 aI^ 4iJ 

.0Jjl J>»• J ‘'j JuuLu(^Jj (iL J JJji ^^ >*“ ‘'>^1 

duS^^ S* 4ju«l dd^l dU U ojL 

/|_> I o 9 JLdLo buft J OjuLu 1 -Sj^ 9 JLddu bjL. » >».V1 j 9 

•u-45 

4JLju 4 1 Lft i Xduiju I >31 lAjlj A,^ ^ 

L (-X^T^^.4 ^ cXjUO (3db cJli JLto f^JU^^ 

.Cuul CjL^ j^^Luil J) Od^<d^ 

oaI^jaJ Jj^j^ dj ‘. tzS ! IJ Cfi^ 0J‘-4 

S i_AJu^ ^Lm«AJhJ L a fc ^ C^lcuAJ 

‘MI>^ (jl^ jj W*" (*^ 0 J<Jj 

I J ajl^I ,_dl . ciudujb oL>-< L»I 

c?3.^^ jl ldi» j^u%i ‘■’^i^C?'^ ->'^ 

(^i-VjlILo A_—J (^IAJL^I du^l A__S .(JIumlA 

C^Jd^l Od^ -> •'^>"(^ oli C?3o^^ 

j_jjU. jl ujL 

<4^1 0^1 dj O'^jj—*1 c^l.^ (jjj —^1 jl<-»i-» 

^ (^Ijl A_J • jCi j\ c^a^ eL Aj 

fs^ c?OI^ j^ I' ^ d^y> 

.J AJLj^ I vAjUUi I ^ J (Jl.>^LiLj O^ ^cTu.tjU i 

jjLu, j jjjl c^lj—; j»jV c?3^* Oaj 



yieuih NAV 


((C*LLuui ^ J AjL^ud (^IftjlS^ 

^CludbJ^ ^<-^3 A.«oJb ^*3 3^)3 3^^^^ 


(S ^ 1 3 3 ^ 31 ^»i<t 13 1 jhi2^ 

J-oLi oUxu3 CcujI ol JLu.iJi ‘’J^ V^l 

oJ^*«S’l j*j| jL_j^ j ojjjo^ (*j1 j <iL_i 

(Jjlji^ iJSjjj^ <j 6d* -> (—OPOrHx 

ojjS {ji^ AmAmJ.JM uXj . 3^)3 (Jl I rfa*> 1 ^ 

djLol j6^!^-o (^33 JL>*Ij 4ul 2-»^ Ol-^a^idu3 

0 jL o Lfl I , n3 iX> .cZcuil 

—(^ •^ijl (Sjj;^^ ^A (^Ijl <J ^ 

(^l4j^la^l j3jrAajljj^ c5Js^^ jl'-^ud^ 

. i3JL^ OutS" ^ ^5l» »-V^ L) Ij 

jlS'<j 6d^ ^ (^ld3L 

^^^-ui ^31-4 ^ *3^^3 ^Ij1 a u 3^*^v-^ 

^Ijj^ od*-^ ^ C^LL-J 

oLLoJ ^JjS ^ ^y>l^'.^3 oLia A-P_P-P <J 

.3^^ lo:^ d3L4 

0l Jl .3^^^ ^dJ^A-P-P-P 

LyS ^3l A 3 (3,*,c, u^ ^^^ 3J^L->6 -o AJL^4 I (JouAit (.fJlj <U 
^3l__4 (^^1 .3^^!^^^^ 3^^^^ 4-j 1 vXaawI 

I J 1 3jl3 (^J^l ^JIcXjI (j) <j 4.uS* 

S** (2)^1 ■ wVJi.S' ^^^^£3 AJLjU 4 I (-XjU4yU t ^ 

• 33^^^^ 3 ) ^1 3^^i^ d cXxu ^ ‘/S''} I (3j A,^ ti —j 1 itL^tM^ ^1 1 A-» La A 

jls^>^ L-J **5^ cA^-aIj^ <3uu^(_^ 3 v f li (^ jmS I ^ {i ^ J U3>r A 







O >-Jl> y JaA3 


\h 9 


^IjULtO djLo 6d^ 


d^ l.a»^u 3 ^ Lo.I» ^ ^>r. 4 4 .J cXj Lj (^ <Aj A^ <JXui 1 ^ I 

oj^ LI JjLuj (jl Jl )jj3 

^Ja.Ajk^ (jlcX—.^ A-J^l (J 3 ) ^Jdu IjL^ OLudU^ 

ajLojl^ (^j^Iaj dcX*i *^ljl c^j^l <£^dj)ujl Ljb Aj 3 ^^JLU 

j 1 (^1 j/j ^ AlLui 1 »3 ^Ip Aj ^ (S 3 ^ 

Jjlo>^l5 \jf^\ c^^^Aj 

(^LcXj^I i *‘ jLoulJ 

^Ijl Aj C>] 3I L (Sj^^ ^ ^ ^Jb ^ ^ A.fc«ju 4 1 

>4^ ^ iCcuil Oljsjl^ ^ 

A.—i-ALojl^ 

_J ^1 o^ 3 a__i)«j_,j^ (jl c**^l <j (_jS’jb <j (_y 4 ^ 

C^l^leoL (jiljO. (ACYL MERCAPTAN) Ccu,I 04-1^^ 

♦ 

^ '-4 3 (j^- ; ' “ ' ^ i c^ '~4 -Uj__jij^ ^^^ixui 

.(-(C 0)-S) 

c?j^l c?3^l^ C>Laj-u 3J| (jlxj IS^ j-4,J^1 

aJ:L^ j*a jl (CO )—j Jjb 
Jl (^IjIaj ^ jLS a Jl(jii^ 

~3i '^3ti j'^l ^3^3 ‘L (^1^ C?j^' jl^^ (jjl 






Jaiii 


\A^ 


ajjo^l aJ_j_: 4iL«l4—j Oi^ 

((.JJ^^y> i^T J tSL^jS 

(j) 3l(_^il,^ Lai 

, lIjulajJ^ (_-»! 3 t,^^-*-^-> ,j^ cAj ^) A,l) i 4^ (-Xj ^1*5 

■iOl C?3 .A—OjjO^I j i^\A —j 

6d‘^ ^^ —i 

oJjj (j ^ . ^ j.i ^ l AiLi>lA—J (^lyjlja^)) 

<i.<^sS^ j j ojjo^l 

<A.JUUiJl^ 1 (^3s^ ^ ‘■'^^.^ ^JljuUU-O 

(_^<-XIi^4_J dcXw ^JOXJULU ^ ^JUl (JL^SAj 

J^3 1—6^ J ‘r'' 

J ^ 

* 3 ^^4x1 Jljl 

^ 1 cA«i2^ 0KJk,U 

•>^ Wi-x^ Cy.^ jl C^l <>j3 

mXauI cAulS” La„««.m^ N.,/^^ (3***^ 

ojLflJ <Lcit db jj 1^1 o^ J-® udl 

.t—4-uil 3^ (3"^^ 

.^dcuil ^ l5 

Ojuwidl 4— ^ c::*^! f^\ j^jI ojLfl^ 

(^lXj ^cXidAj aS* (2)tXul 



l-b*) 





L-. *>■ I 0*-^^ <AjuU*S* I ^1 (1)<-^ ^ . iJluu< I 

cXft (-Xj I< tf ^ Aj O^I ^ aJljlxo -J^ 

j|j) ^ >31 ,a 0 A^Ju 

Ui>^ 0<-^ Ojw-ixS^l 

« O- M I I I ^ C) ^ J) (1><-^—*" ^ ■«■ « ^ ^ ** -« 

C>—i^c-ljo^ U (ji^ (JjS 3>4 eL jj <$■ 

u-4n^^ (J^ j i■< < * $ *I L ^Uj 

<$'i::*5j^ 6J:i^l dLL 

- i ^‘^>*"(^ <Xa2ljjJ j| 

ad^ JjS3>fl ^ c^ljl 

2^1 J J (Sjy^ jl 

.Cxxiil <j)\ A b P 

ujjj^j oSt^^ <S^^j3^j1 

«^J- d C^La-iyu3 T b ., laS , 6 

—^ la—^ 

4—j Ald-Uu L ^ ^ 

• dxxul dcXx^ (^bia ^ ^4 /?7 Jj (_^ldjLuj J*- 

4— ^ 0 ^3^jj Ij (_^)4 Jl ,JU*ifcL.O ^ ^ ^ * ^*» 

, ^jZluj^ 4j ajL )j (j\ o\juS 

^i3 ,3^^ a_,^a.a ^a.M 4 _,^^jLo 4^ <Ji«aiil^/*j a^ (,,^*^1 
<^T XfL^3 «JI<XrLj# 2 Ax^ .(Jluyul (Jl^3 

djj^^^Ludajj (^jM,^ t)lJJc^adJ^a^ o,_>l94j 

j^mS 4JLdj 4a3j (ai^j ^^j tX>jji^^ 








rx u- \9 


u ‘Vi 






0*.^^ 


^j\r jis \9\s \ 


j ojj’^ ,a ' ja 

^"1 V. <-r 

*5^ 

Vr X U**-^ C»-L>. Ij—^^ 

O' 0-1 oO,ir_^ j^1 T 

‘<iji« jt 

t T oJui, 4^1^ 

<—5" ^^3j—t «i V 

j' cr^, 

a_^l f U X JOi't ^^\j) ^\f 

4^ -“a) 4,a,x^ ) 


0*^ iSj^^ ^UT :\^ 

• 4JUji^^^.4 4^ b3 cAjUUf^^^ -3 

ol \^ j — Ccuil —3 Jljj 

.a*—jloaj*3 (jl 1 (jLu^ 

^ I ^ kX jJ ^ ^3 ajI ji^ 

t (^^ajJu 4 juoAj Ij I^ i tAj^S oJ^3 1^ 

3 aiS* ^ 1 ^ (J1>La^ ^ 

^1 j\ aS C .u,i,iA '^3^(s^ ut^ 

LaluL^ CIj ^IjlA' 4.J ^di-uil ^^^jL«JuUdU4 ^^>&j^air OcX^Ls 

^ (3>^L4 Ij (jl ,5jlo 

.cTu.) 







1 ^ C * <.. ^ I ^)aS^ (J.J I (^LtJdO 1 A^ (JIaxu I cllcu i ^J 
(BAUXITE) ^1 (2)tXjuo cL^jLuiL 

*u. t . ^u J J Lpiljl J 

jlS^ (^l ^ Lc-u») \ tn 0 Ij ^ J^LdUj 

, <JijJ A*> Cccul ^2ht>.L« l^lii 

*-Xj Lj «-0 Ij (3t ^^ 0 ^ ‘-^ I .J^ C )^ > I \ (^\ ^ Lo I 

c^)^ (J^. rr . A ^.^SXjui (jLi.5 Aj (Sj^\ (_^j)jl2^ 

AIjuajjJZ^I j AjuiLi t--»j3c^l^J (jaT c^5CUu 

• ^I^Aj (2^1(2)*-^^-^ ^1 I <-Vi^ 1 

t3l^3» »Jujt^ Oj-i ^4 Aj i-blj (jLujI <X C^3^-H^ 

bl 1 4i^^ 1 ^ >3 ^^JUt ^1 (( ^<-ij 

4^4^! <(^ cXii4jL>.La#)) jl (ji^ *3J (J-^^-^ 

I L01.J44) Lui ^1 A^ 

(SjyJ^^ clljj Aj 4. 7 . 1 ,1 u I J Jj^ ^ (JcXaj 

oLj^ ^lI^jojI j cl ^U ai (JU.3 ujj*^ <-^Ij) 

-3 (2>j^ Cj^3 3 *<»^4-‘-«l 

'■■J ^ » C^A W I 1 '^yj^ c3 J) * ^> 6mA Ijb 4.7^ idUi ^ 1 

(j>i^lj jkjj Ij cJljJ 

.(Jlcuil ^uLdl^ Jj UjI 3I ^ igl.if* 

yu^A, oj^\ 

1 —{ 0333 * 3 ^ 4.^ (^^3 .CaxuI (Jljj c3j-i 3^ O*-^ 

Aj l-> Ij (^^^juiju.^ I 

3\^ ^—J 3<^ 3^ 3^ 3 (Jj^j.4^ 

3^"i^ ^ ^ Lj ^ 3^ 33 ^ C^ C«4dUli3 ^ ^) ^JLjuO I tXct.<l I i-Xj ^>xj 





ocXj jd .jjla: ^ jj JjS3j^^ (j\j\ Aj 

(j-^J ^Jj-^ b ^ C4X.^L 

Aj .<JXu«l ^ b Tib tUcfr ^j-o b (^bjcAij 1 l1^ 0"^^ 0^>3^ 

A -i Laau (^ljbl<3^ <-Li^ ^A b ^ib sj^ 

<jr.«.no ^1 Lo aj AjLs^ »<jr»4-t»i ajz3^ 

A—ajl<I3lj A^JJ ^ ^^>>{S^ 

^ (jLojb A^ cicuil AixJb L <x uu u<-^ 

. lIa I.O I ^cXdW cXjJ jfj ^ 

IJJLU ^—0 (jJuiS jUiJ <J«t^ ^ 3^ 

Aj (^I A^ C^bbjjj J'^ Os<H^ (3*-4 

. cAj ^^jUI ^ 1 ^ cIIl^CUjU ^ ^ ^ I ^ Isbjb La»UJ ( J 

< I — ..0 ^_S* A..^ clcui I o<A ^ b ^ «AaJ <> ^ 

dajLftjjl3^ I—A^l Jl—>. 

^ bXjb 1 cXjuL^^^ cXjJ^^ c2.C>^.<.0 

• «3(1)^ ^ <-^ I^ 


♦ ♦ ♦ 


J-t^l>- c^3>^ ^ 3^ 3 ^A.-ojb a^Jlj < L* lyju Aj 

^ 6^>^ (S^h^ 3* 

^^usl ^<-^3 .ajLiljoS"^^ j^3jjv^ 

.aiA^^ juaAj Ij Aj^ j 1 j (2^1 c^3>-H^ 3^ 

3«oX> A.^^^ (2>^cL ^ ^«-^3 ^ cXuil 3bij Lft 

.ajl-uS jj 0^ jl -ilj-» udl J 





Jl jU) jj .5l>« (jj) jjii-L. {‘jV 

>3^ Od ^ (2^LXui 

j\^ .C ,AmUUU>mi AjMt^y^ (^djuo 

lXjJj] (_^3^ ^ OU^ ^ <JjL 

jjj OAlji. j 6i^ C^lja^ jl ^jUj 

.a_jjL,^^ 

t,-^*(*^ lj.il^^l 

J jl—S’ l^J * ^« - p «.l<a.i.j.i C<j.ui<j (jlS’aj^L 

'^ “ ■■' \^* ‘iji^ -? ‘^ja- J 

<!».Jtjj 1 ,_>jwS J J.il— J Jji. (^Lj,..i9l — Jji Jl 






tXj Ij ^1^.3 J lXw L^ Ij lju>- A^ I jPu ^S’l 

Iji-J^ -? 6i.^ i^Ij'J^ L)^ AlS-U. is\jri 
(jjl,^ IjLj .JLuLJ JCLajl^ ilj.4 (jd^ Aj A^ 

••^>“ la^ UjL c^J^l Jl C^OjO^ 

oUL^ •‘^adtr* Ij ud^ 

(jl—A1^ (jjl .‘JjJliAjlj^ ‘■*d"-^->^ Jd" 

c^ljd ajU.i^ lo^ a^jji. c?J^I c^lad 

•‘^ad(^ 0J-?J‘-*d^^ vl 

jJl^ ^Ci t_Aj^ 3 ijl (Jj^A_j^J;»tj C?*ad {‘J'^ 

(^1^ (jl_ftl^ Ul C«-u<l j*a—^ (JjSJj^^ CS'lJl^ 

t^ljlAj jJl^ \ • • Vl—c.:^! o-«l ud' J'^ cJd* 

olSl-l 

. JLtu ^ ya^Jb T • * Ij 4^ ^jIj 





<j Ldl Ld c^Ij^Ijljj^^^ -J^ 

. ^cluoil ^UjIj (jLIj LjcsI^ C^3vP ^ 4JS*^ Jb I 

uXjI^cLm 1 (mX^ J OJJJ^ jl (5 j)lX14 

uj^Ltu bl^1 (Sj^^ ^ ^U 

<Jj^ j-« t.fAj ^JjL^uJuj (^Ijl jb d cl>l fl III ^ Y A^ 

C^3j-^I^ C^lyo Lau^3 ^ 

CH^ ^ lij^IIj i-lj^Luij^^ I^A (^ijuLj^j^ 

j I_> ^;^l W .oj-5 <ii.L. 

oLi: oL, C,j>-» A_. ^ PHOTOSYNTHESIS 


oU: »oL, C-jj-^ A_j (PHOTOSYNTHESIS 

(^JCL)1 ^ (j-u^ j,i,Uu jui ajbl^ ^ 

aJjj AiL^)4—j ((^o^^) 6dJ^ ‘^0"^ 

1 (_^jlcAji^ <3 Lc^1<j c-<l ^ Jb^JbJl 

1 ^ 

« m ^3 

^ %♦ 

.jXi.xo^I3 ^ J-^ j3 

(_^3s^ ^ A^UialA.—j ^ L-.>1 A^Ix^IAj ^ ^ Jb^JLol 

0.5:;^^ ^b»l<j 

• 

<-Xj ^ cXjlj i ^ C.5^ (3”*^ ^ A.^ ^ t ■!.. ^ I 

aJjI ^ a .> uA , 7 i <13^ (j] (3L^ j3 aS* 

Aj 3^ cSILJj^I j\ a 5^ Ij 

J jl v^'-^ ^^ is^j^ ^jjujjm\ 

• tjlugu) ^3^ cAjUJ 





*J‘-4"JJ^ <SJ^^ J*“ oIaI^ aSJI (J-aU. 

^1 I I—jJ^^i-ui ^ j . w t i fjgd^-''*^'*** 

i>\[ <a*r^..t ^cXjo d<Axu 4jfc^^iAj ) 

. (JJLj L^ 

(Sj^^ 6dl jl C^J (SJj ^<-^3 

0<5jj^ <5i^ jl—S' j 


^^Lxd (2^1 ^ OL> I 









jl <]UjuJLtw 4^jbl 

(«.**■* < it,>,*» (^i 4.Lt.ti<i4 ^JUmL—j JDLj 

ApU 1 ^^Juk^jJu.) ^^.J U iM (^ Ijb L|_ .nS*^ 1 ^ 1.^/iiJLj 1 Aa^Jb 

.clcuil Ij ^SmS 

^ L_S' ^ I ^ *'‘^ Cfcu 3 A^ LjLd 1 ^^JlLU (ifilj 
^ cXlAi3^^ )j Jo J (jrfiLuil <-U-i I 

\ —Jljl—J AJLS^^^—S" Jl 

. <-Xj t ^Sjuuo 13 


« « « 


J^^j-4 A—OjJ OjL 
^ ^j~iui ^ ^^na.> aJ^I (jjj^ L«^ ) A^ 

• UjL^ (3^J^ J^^tXo C^lft<-Vjjl^ ^L:^Ia^ 0,uiI AJLfcxcj I jj 

jo^b^ jUS* Cc^U. 

jl l O ) A, ^ cllccu) (Jd^ 

L^l ^ j^lg j <AJL^I (^ljb<>Xj^| 

• <>—'^*a< I > i AJLj^ 1 b <-Xjuu# 1 

iTcuiJAj 1— ^ jl \j ^^1 Jm J^jllS JJ 

J (y.j^ jl 

^ a i l uco I Oji ^ IJbLi 

^^ u -oJLj a Jl.«u I Ij ^ AuJ^l 

j 6e^ jl ^6l 

ji3 Lftl .cXjj^ ^jLuj c^l- 

^u5 A^I (JL>- J Ccttlu.^ ^js^J ^ ^KJUi^ I aJjI ^JiutuAo ) 

{^J^ ^ C^j^ C^3o^' 






O y lib Jflii 


N^A 






J C>l-a-fcA*3 J <jj^ AjjS^ Ij 

^ 1 ^ ^ JuL4 I Ia <-VjULU i ^ I ^ ^ ^^UmAAU 

((S^joil^ Ud^o^ ^ 

(jll;>. J Ot^ 

Od^ vHAduil 4jr.< n,,^' ^ <L) O-wl 

■ kAj ^yj immJUM^ 

(CATALYSIS) jJbl^ 4lc*^ <. 1 jL, ui* 

. JLj III 

CmIX'^^-UjA^ I i 1 ■ ■. -f ..Jdj I Lyw I U ) * I ^ ^ l.d 11 I 

Cjj_y^ a_c. Li, <1.4 L-j I Jj J cX— 

<Ajk 

(^JiiilS^ J ^^3 J C v ^a A i aS^ 

c5^ (S^^ Jt *-4^ 

O^ ^ ^ ^ ^ cAC* cAj ^) cXj ^^yu (j^ ^ tAjLJuLJu A 

* (AjulS* cZcuil^^lj iS 3 ^ ^33^ t^3’^ 3^3 

• cAjuAduJ ^ Lil^^^L) lAjLm^ (Jl^u^fllj 

U^ LZa33 ^ (^Lutf 4.>cAdUg cAjuL^ 

j dc.L5^ liJ—S’ C^ljJ (j| (j.5^ jl—^“LI j .Ojji 

U^uj ^cAa I^l^Jil (jl 

iS3j u^3^ 

. 3 I 3 I cIcC'^jujuA^ 1^ 

C^^Ad ^ ^ 4,>e_fl_4^ (jl (S33^^*-^ LoAi 

(3^. la fl.ft. cXj I^3 

j) .ulcuil 0(jj^ ^Lj^I (jI (S33sji U^ 3^ AJJuiilJcS^ 

^A if i, » AJLuilS' AjLmcXS' 




IJbl aO <y 


jLsa.1 Jj oL»J 

. jx-l^” (j) (^JJ Ij Cu!>b.3L 

^1 ^ ^ ‘ ^ ^ I AiilM A^ I A 'V . d I| <0 

.Ccu.1 (iL 

^IS" ^cLo*! j:> 

.UjjLu^ ^1^ (^l^ t l S ^I j 

^laii 4^ ^i4.l(a^.j Jl jl (J ,.4 ^cJo^du 1^3 

.:>jb 

dcui>3 uLbulj CiSlS"L* r,t.tAut 4.S' cJ 

j\ vAjLS j 0^^^ ^fr*ju3 jl 

^ 1^/«..aI» I (^l^juuol cA,XdUl I .JjIj (3,.^^,.^ 

(^1,^/-..aj 1 (J 11/a7 I i.,^JuS^ ^ uXj bcAp^l ^ lift ^ 

♦ CU <d(j) O^bjLd^^^So 4Juuo I (_^ljbJu.wl ^ Li 4 JLjl.4 I 

j*jb<j dL ^^^Luu (jSjrt <^i c^Uo^l aS* fj^j 

(jij^-ri -jrt>!^j‘^ — i '—r^t jl (y^. 

c^Uo^l 

J ^ Jl wtai3 I — jl ^ ..J a .* J .cAijlj C>jl — 

^ ^ Cj^ ^ 1 ^ i-X—J OJJJ^^^ 

OjJ^ -V ^ J J 6^0^ ^a^jb ojjj*^ 

^^^JaAj .Ojjb OJJJ^ J lH^ a^I U Ol^^ 

aSjb jU J* 

.ajjloj 



y Jaiii 


j* ij-^. 


\ o o 


j\ JcJoAij <£^ cjl 

A ^yu fyjZ^\^ 3^ (^,^^3^ 

^^ (SJ^ 3 iZ*uji\ 

33^ .lA-olS^ (jlL 

*‘^j-9'(^ ^j^3^ ((i>a^^>i^oL)) eLj 
^Lol 6^ (jU-jj a£ 

uXtulj L^^aJL) ^ ^1 

^y^ j:> f^L-i^ A^ ^J^y Jj^ f^\A — J 

(^.A.Ui 1>X^ ^yH^VmiAj 1^ ^ ^ l ^ yUU ^^^i.<0«>eJL4 (_^ y»mJ^A>m> 

y^ y 3 fyyz3jM<^ ^ J 

<-->1 J i^yu A^^^y A. ^ 0»a>| c3j ^y 1 

OAJ jLilSl 3l^<j \j jl ^ 

• (*iXA 1^ aI^ChJ 1 Y^ ^ 4^ \ mk S^ 4jJljuO Lj 

.Ccu-l JJ ^L-l^ ^ciajui AjjS* aS^ 3y 

(JOj .OjjIj jfcl—J 

(^Lj^uiu5ljj) CSL^aS* Jjb UjljJb 

'j ij^h eL jl ^j-uo^ 

.ai5^ 

Aj ^*iLuaJ (^Uaijl^ ^ aS* 

jj <jfrjo)i3 3 ^3^3 

aS *3^1*5 (jl^.^) .cHuiilj (-XA1 ^j^j>.rr4 

<-.^1—1-^ uXjL 4«^^^ ^ ■i M ,,. * .^ I J (S^ ^ 1 (jT jl tslj 







.Ijb'l <> 


' jl I^j jIj (Sy^ 

■ I JQLiwtj ft I ^ aI>&j 1 4 4j rt ljL4 

oi^jl ^ Cu^l ^j5U- Jj^Jj^ 

(iL (jl jl J C*^l 4-^^ ^jii4 

j j:J.jS^ UjSl—^ (2)^1 jl !A1« .aft.5j_^ 

J (jl — thj^ j (2^jL_j(^j — ^J>3 J (.5^ J J o^J-^ 
ojjJ jl o-sjjl j'^ t^'j—; J (j^jLj^r^ 

^ tAxA cXj P L J>»-I ) ^^ uLlJb ) ^ ^ 1 • i^KJUt i i^dUJ 

^L 4j>.t7 Ij 4^ 

t ^ <Ju^ I^S* ^ 

l_^l J Ift 4JLu .lXjjm (3^j-o 0^ 

JLcL>-1 JLi^L > 

cAjUtrfjl l,yi«> A^ (S ^ yj^ ^ 

cAj ^^S’^^lS' A^ (^\A^aJLi (jiJ^ AJLiu^l 

IA la fl *1 aS ^ j1J(jI^-®I . cTAdttil o J C^W 

tSlj OcLol i3 UuZL-iJ AXldUJ I «Xk^ J ^ ^ 

(.Sdj Ala flS ^ ^4 * t.o 1^ (((jIjuI£' 

.4^L Ij C^J^l ^ C4l.tf-4->t3 

j ji.fcl^* Ji> ^3 1 ■ A^ (J ^ ^ ^ ^ 

Ij I ^^i^.ui Ljuo ^ la .* It ^ ^4-AiuI AJU^-Lu# 

duJJiJ t JJ — . 4 ^ J-’ I* ^ ^ • lAJLuiIj t-^ I 

A— ^ .3jL«j J ‘^jjl 

(jL«Jb .,la 0 ^ J cl4^ 1 AJLui 113 ^j.mlS'Ij ^ iS^>J^ <—AOduljLd l^ *»* 

• Clixul dcX) J cAul^ j-> 


♦ ♦ ♦ 



o Jaii 



4>v_.jL mj ^ (JJk^ ^Lu<<A 1») l_ t.x j •^yj' ^ 

dJ>“ Ij 0>«^o^ v5^ 

^.u.flji,) A ,% toi aJu^^A^ 6d* .ojI—<J 

AJL^Lui clt.Ul i AJuUJ ) cLt ^ ‘ **- AiS* L_^ cAjUW 

^ (^ ({i '-Xc*)) i ■■■! ^li^l y^ Ca>^M ^ ^ 1 ^ cAifau 

.cXjI^i^^ LXjS^y^jj 

(Sj LuicXjL) li<>Jb (^LjJj^j-« a^^jOjA^ 

A^ tf(2^Liit51 <-Xaj y cXj 

(J» 1 ' ^ y^ *|3 y • «3^.U< ^ ^ ^ ^^ iJLAJLi ^ 1 (( 1 (m^£’ )) 

c-4y^ (_^j^l cvJjj j jig I '^y^y^ Jyi 
i^IjmoA^ y oZJ m (jj Ltb y ^j-faL^jj ^j-jI^Llu 
(2)IjIjA^ yy ^^ A*xi»^<jj 1 (tjysjLM^ ^Jjjuj jj^^Llu 

^ji l^j <:>\-^^^^ 

• i3^i) 1 cXiC* 

^^ ^yi is*^y^ o\ y •‘-^1 .^j^ja^ j^L^lj-ui 

jIj-oaS* lAj j (_^tjL>-<j y<j^ jjjjliS'jj (^IjJj^j-o oljutj 

A —^ ^JJ j-flj-f CuoiJ^ 1—jl—^ ‘^Jj-« 

(^Ijj l5 fj- t u o ju(3y ^^ ajlojjI^S' 1>cJT y 

t^yuX^^ Lj^ifcAxi JJ ) J-XjL-fcJ ^Jj jj jIcAjL^ (JXui 1 jG ^ ^*^1-4 


a^IjI Ojj-ug oUn-^ y^^ ^<ZiiaS" ^1 j\ 

i^jj y^ oL^b jjjjluJL® <iJL^ 

jjU ^bbdubUj 5l )I»-Vjld._9 •kA^Ld,^ /^U 3 9cXgc.o 







^ I JziajLM 

^1_aj 1 jjis»<i ^ (S3^j^ Jl aiU^ 

j\Sjjj jl^ J<3 

olij •^Ji (iAj 

^ ^ 4^ tS^ tji I <( cIoJlj Ld)) 

.Cu-uA 

4^ d^Li) Lft^L c-jIxS^ Od^ cIa-^Ll^ 

a—:l s^^j—c <-5 ^jb \j c*^LJ ^>-j| juljji 

(_^^^Lj^4j jLuiOi^Lo# (_^ljbcx>-lj j-^ 

^^ cjl^ 

uj>.1jL 6d^ .3 jL«j 

• ^b clc i Auui cXjuo i3^^i»4ii*_j 

^ lX) uVuZ L-o ^2>d‘^ 4^j I 3l(j-**d b—fcJL^I^ 

c^^d*-^ (JjS3j-4 j oJai^^ ^^^aSo 

• IcA:^ jO >3^ 

^ b^^^ 4^^ l>ejllj ^ «3jLcuJ UJJ LflJb 

{j^j^ Jj^j^ jl5* ^jd' •‘^jl‘-^ 6d^ 

imX A U ) ^Jd s-H J ^i C^jbl4aj^^_0 

• ^ ^RESONANCE)) aj(.,u f<!> ^l_^4^ atu<iI (jl 

dOui ^tj UjU j Cccul ud^ad^ 

4bu^*3^b (JLoJl^I A uv jb ^I^jJuju 4^ ^ c5^-^ .aLuiL) 

bba>-1 ^Is* ULfr4^jLj j^^ 

• a^LUi 1 



y ^ Jaii3 


VoV 


p^y^ ^ cxxdt^^^ ^LajI l.|^^Lui cxij Laa 

J>—^ — « (S^ —— >-lj ^ A —s*-^J (Sj — 

^ tJj^j—^ J^o—^ 

cXftlji- l1>jL1:L4 \A 

ft od^ 

AsJ^ Ojl—flJ ^j-uj oaI^ jlv-^ 

<j C^jlijLd AAiX^juLuj 

. JLol OA I ^JS^J 

J-I-^I—:>■ aS* nj>.j C^or^ d ^ (J-^^ C^J LuicXjL) LaA 

L—J cIaxJ O ^i^^.<oJb lXa-o ^ ^ ^yut 

^ <^1 J (SJJ Jj^ 

.cXijl.^ I liljl ■>■ (^LdlS^ <A^I 

U^l — • < ti ^ f . M . > 4j ^ ^ ^ 

iToLusl iSjJ^<i c3j^>« 


( ^*^1 i 1 J ^j-Lj 1 

< <^ - fc cAj (w4XUt3 ^1 1^ ^^LA.*tl*_t[ >v <^^cX3 

.Jjjl JaI^ ^y:^J<i 


- 0 (^ I —aJ7jK Lm 4. S' c!43A ^ A 

ud^ Jj^>4 J OjL-j ^!lUjA4—J 

n.^-^ cAjU uAA (Jl A*»J I ((c^jI ,fl.fc»i)) 4^ 1^ ^Jmti,jjk^ 

.Cctul <Z3^ Oj>u» (MUTATION) 

jj> Ij <liL-i (.Ar^ —j 

<1^^ jl^ (_5dW- C^jj Oa-lj a£^ (^-? 



^ jU ^ I ^.la.d » tSlj^i3 

ul ^1 0^ o) Cc^u. J *3^ OaI^. 

A la a.*> ^ A la fl *T (jIaS* ^ ^ ju ^JiZT Ala a *> 

L^ dvj^ Is cfJL ^Ji aS* Jj)i 3 (jl^i4t .cXdUfl^ 

C^ij — j jkjV uJl^^ j ajbOj CtuiJ Jl Ij 

^ ud^ Ij (_^jLu»aijL>jb 

(_^l_»la fl ^ J JLft 

^^yljLU.^ ^ ^ A^ {^ L A *r ^ i • cAyW ^ ^ <XC- LubUO 

• cXjui Ij ^2)‘ j uoJb \y*umy^ 

^ (J-^^—=>■ 

.JjLui ,>1^ Ij Jl (^) a L a j 

Luj A—S' cAlS” Ud c5 *^aL> fl*. K 

^^IAjL^Ij aS* *3^ i *3 ^l^-ol • c»jjdu I A3Lw 1 <Aj 

(j] jl—S^A j J iJi. j\ ojLLXujI c^I^ 

j a_ib3 jajbAj (Sj:ljS (jjj —ll j »3jj) <::uui3Aj 

c^ ^cXuL A^^^^ cXjJL^ l )^ • J<jS (SJ LuicAjL) L^Jb 

.3^^ UJblj^ jl Ij 

{ji\ Ij «.^>3d C,^**^ AS'cIZiUcuI A^ImW 3^1^A^ duuil 

Aj ^Lo^jdu^^jui ^JmoI^j <£ Cw»l ^ji^ ^1 

<6^-21 (TREE-SHREW) J^ilSj j oai^ 

A —^ C<aa) AjjS” jjj| Jl 

doi Jo^U* c^LpjJ jjj 


« * « 





Jaiii \ o ; 


jj (3^1^ ud* 

^1 c^jj Jl HiXi£ 

cAd^^ (J-«^ Ud^ 

iiij<J ^-4 I *3 ^i a >Si* ((^_^t^jui ^ wOij w 1^ ft ^JiwtAiJ !■ ■ ^ )) 

.cXmL 

Jj^j^ .cUa« 1 o^JJ (^jlSlft^ ^2>d^ 

(_^ 1 (_^ Ly^Ajk^Ai^ j ^ *iAj Lj s^ Cm A ui A (^ ^ 

• LijuLmI ^>oJb ^cajlS* 1jL v^j^aji 1^ (_^^Ltju jolIL oJb 

cAjb uXj <j r .4- u j j jl I...I L—fl (l)d^ 3^ I {j ^>’4 4.J 

At—>j lib Ud^ jl L-JuU;^ Lol 

OjuS l^) jl ^ .oiiUu^^ 

jL_j^,5 Aj -4 4Jl<a^.3 jl )j 

• tXi> 1^1*3 1^ C-4 j3i^ Ls I ^ ^ ^ fcXui^^.to^ 

^j-Ai-fl^ (^J tltu/tiS'L <iu£J^ OdO^ 

aSJJU oi^" JU) Ij c^jjjJblS' jjji\ Jl j:> u^ld 

Ojj^<j IjoTjojU ^ /3 i t^jJjJbl^^l iSAjjJ Jaii 

• (»Ub i3 ^l>e^ I 

^ ^(J-4L2 fc jujIj 

(^^l^-oJb A^c U ,ml ^(((j^)) (^jlcX^toLS 

.:>jb oj b Vj*** 

(_^LLc 0^1 -^^JA—J (^j^jji 

(^1- JJ^ Aj 

A_J .eXwl ^<^JJ 



«ljl^>—I ^ ^ * « 4 jV (j jI ^ Oj » jji 

L^JjS3_^ (SEMDPERMEABLE) 

I—(^L jj^ —0 Jjt^ *5j» jl Ij 

J 1—4llt0L4 

. c T -*.! » i >3 . ,g ^* fcAltJ ^^ljL.«UUW 

JJi^ JjS3j^ <j 6i^ 

• <»i 

jj 1—pij Oj^ jjj 

(^ljb<-3^1^ AwOJb AS* cXjL^ (^^IjjUcAJLj LoJb cT* LLLJ I ^ 

JaiS iJ^J (Jj iJjLu. ^<-bjLui 

aIo^ OI^ ^Jt -^.A ^5^i3 Ia<-a^1^ ^1 

4»aI 4x,<f/ Ajl^Lui ^ ^ ^^^ 

,^j^ji3 AJuuyu^Aj I(J^ (^I^^jLC'Aj y ^ * c3 y^ 

• (JjUju^^^^^ * >a jI^ 

^yi *3lj—0 jUa 4—J 0^s>^ udi 

^ lXjm Ajl^ Lui ^ L S u) i >3 1 ^ 

• cXmU Aifl,fl j 

J^y^y^ iS^ — y^j^y^ ^ 

A^ ^*313 ^ Ij jI^ i^jI^ La^ Aj (2>d ^ f^j yjut duXjuuf^^ 

Jtf>l—S-5 y OjOjI— 4 ^ ^Lj oyjy 

^. ^ ■ ^ i M j Ij Lp,<ijjjl <i»jL^AjU j. ■flJLfaLUO 

. Jb.3b 

jj». oljLii-l c < ni*i lji> (J“Jj Cfi'-^ 

U^IS" Lukes’ Cc jSlaj 0^'-^ J "-^ u-^>^ 





Od^ Cl A i <ij 1 ^ ^ ^ 4,^Jl^ cAJbJ I L «o ) ^ 

4^-J ^ Ij ly I J 1.^1 b ^ Ij 

1—j <(dcX) ^)) uXjLXmIj 

• jJ Lo 

Aj ^ c T ^dUiI J^,i,ia9r.A Ji3 4w^ (J^^Juti AiTuii.ft 

^ (JXi t il<.x. . s ^ (J^^Lui (^l_ ptfi^ ^^l_—j j\ (2)1 aJl^^ 

(^l, 0 fUU-UiLj^3 

AJZ^ij Od^ •'^^Lo-uiAj AjJ^l (^Ijb uXuLjJ) ^ 

(^cXj c3^^^buj A. T , t l. t A CmXCU 1 CmaI ^IjULUJ 

j aiS* ol—ixwl JljS3j-0 uod-^l Ji v.::cum: j^lS (U 
b j jjku ^:^) c^i^i c^i^ 

1 O • «3 ^ ^ i ^ X iiUt3 Aj jl u«A » - lrt 

• C.4.4rf# I AXdIj (^^jLWiuS'l cA3 Ld ^ "‘ ^ 


« ♦ * 


3 I *ijLliU»ljJ jIuj I ^ Cj C1>1—jjjI 4_eJb 

la^ aJjI ^j:L_^) ji a—S” ^1 ^LjJjS3j^ 

c<-uo 1 jj ^Jj jjjil^ 

-5j»-j<j L_pl^Lu. ^ 

^ « .< ^ j j ^x . n ijL j <—iM )j (juXiiJcf. j| y» (jJuT 

U‘J-»^ >J>^J<i tAi^ 

( ^ ‘ " ■“‘dL-i <j-iilp ^Jj^j. 4L o^jji. <«jil 

4 —j •‘^(^ <i>.lail j»lj<j oAjj*" 

j tU^ '—’A' 0 ^^ ^j‘i'J 

• cAjLaj *'*"^ fl j•.^ c?LjJL4xrl4j Ij oI 





cJ^Jlcu (J j ^ i ^ <-'^ ^ (S 3 Od ^ 

'^J‘^ 6i* ^ ijj^ . CllcfcJLUJU* cXui (3^>* 

C^^laL*. tSl—J jl ijj J^j^-i ^ Cuil.3 Ij 

olj—0 .1.^1 -? Od^>i^Jj^ 

Jl c^VJjsa^ ^Lu* oijL Vl<v X >-) j Ccuil <i^L^L jLuoxj 

^^^-(ljLo . (>_UNtu! AJLm)«3 ^ ^ 

• 1 L-»3 1 (^ 6dj^*jl^-^ jt 

Jl — \j^j^ ^1 OjI ctL l^LJtf» 

jl OlaiUijI^ A^ vXal >-x^ t ir^ 

fdJ^I udl^ ‘^jjl jl 

d t3 lj3..XdUj I (2)1 ^1 ^ <-Xx« ^ 

^ Ua*l» jj (sy^^ < <' <. S ^ 

C^l^ (^<JX.L-a-4 OJLaU CujaSI^ 

<m^ ^ t-^£» cXA.JLiUi I 0 ^ Lft ImULJ) ^ I A!^ i 

(^jp>>^ Ia AjuttjS^ U**^ J ^Lo>^ A^ cXj 

^rjaut$ j) ^ LJJi^ Aj ^^^^ljuic>-) jliS ^ 

<-)JLX.LA0 j ^ (_^ c)JLjLu> I cX> iyUJJ^J La-S ) 

• iX X . ) L> 
♦ ^ 

C)\j J^udl {^W^l <^In-H I-^I 

<A i7.<ii»i^^^^ Lb u>aIj 

(J^-9 (Jj I j f j'^ (si'->^ Cfi-J^ 

»Xi»j^^^jli lyoT jjji^^JljjiJ jl (jjl <<X12 tj >.Lu<^^ Ij l^T 



Joiii 


^ u-^ -Cc-^^ *^jlj V^ 

<JL_«x^ Lo ^ faXiSlj ^ ^ ^ Od ^ ^ c%.*ii«J i (_y^ 

(^^1 ^jJuL^ IoijI ^ ..3jL« lai. Jl ^ «Jjl c^Iajjj 

.tXuil dJjj 

c^w>—^*^0—4 cr^'—e 

(jL ^ A cXi I j^ 2J Ij JLwIj 3^ J^jj^ 

• JuS^ AS^jjZ\ Icii 0^^ JJ 

A*r.«lift 4^ ^u^JCT 4^ 
(^1x ^ 3 ^3 ^ 3^1 3^ 

4^ jfcU o>^^) i}j^ Ij .aJLa^ 

3^ ^ —i Ud^ 

4_> 03^ j\ JjS3j^ (jjl 

.tz>i^^(^\>. jii (j^ (^l.ti3 S^jij OjJ'3 

(jIjliA Aj cl>La.fct»3 ^ . *t I 

jL aS >mS <jl OJjil 

J3 Ojjx-o (Jd'-^ •‘-^^ 3^ cXiljIj 

O-i ^ -U^cujI J>lutt 

3^ ^ cXj ^ lXJuUIjUU) 1 (AjL 3 l,^ 

4,j lXj\^ 4J!ucttlxtJ 3 ^ AXju#Li£kS 

-Ui^ja:! c?3^1 0^ ^ 


• 33 


^ AJLuiLmu> JU 1 4jMe.juL> ^3 3,3^^ 

63lAidU<l 3^^> gj ^^JIam3 3 ^ 

43^ J3 3j 3ji- 6d^ ^!Aix4^1 <J 








JjL« ^ 


tX—)I jIj L-J cLwL ajlwIj jL-jlI^I ^^ly-^jj] ^ , *?. i »j ^L 
^JV c^jLui j 4 jlujLlL» ^ Ij ^l^... <M*i^ lj 

^Jj —» f^JJ^ <i L$^>Ji s>p J C4-U1) 

^1 crjt.^,*.jw ^2 )^cXj . i3 ^IcXjI ^clujul ^ ljuL>-l 

|t-M.!!Aj 4.^ <-Ldl ^ cJ 

• j^Lloj |«^^T 3 (.^3^ cXjiJLojb 3 <<r.*««<I 

^JUUUJ ^ I *X.^ < |frj»u3^ ^9 p mi>JkU Ij (Af* I 3 

^3 ^ Ij < i3 ^l-u« J ^JLu.i..Oi^ I (2 )^^JujuS') dcu>) 

^1 ^•‘^l a *? I t^llAA^Luil c3^^»JuUi ^ ^ <1 X u» Ij ^kXol 

• J^IJ ^ yA 


« 4^ « 


^JJ uuiU 6^ 

lyJjLuf CjJja^Aa ^jSj3^ LftiJx. (^3 fcXI I^ Lu*^ iJx- Jl 
(^tyJ,^1 uai ^d ^-4 (Jd^ 3^ •^^jJlIa 4j cXULwIid t3 j^3 

Jl —LSol ^<jaj (5d>A^ ^ ^uUiuJljj oj*-^ 

oUlxtflOj^^ aa^jjGI iSjLC. 

4*—^ CXull 

JLIaL^ -CLwJ^ Ij j1u« OHiaJ)(i^Ij LpJlOj 

3 (-XUlS* fl 7 to i * ^ c?3^^ jl -? 

.a__ijLj 6:^1? Ij (ji^ ui^ ‘^lj‘^ ^:L».jail 

• uXj c-Xaxi Lxil ^< 0 >, A l tfP Ngi^**^ i 



ij Ji iiL JoiL? X \ X 


^^ (^L-a JjJu« 

<-XjLr»->du^ t ^ (_y^ CJ"*^ cXjuLw 1 uAj uXi) 

• cX .*^Ju 1 ^^^^ljk3) ^^^jLiaX» (^IaA^^ 

A,. u jij ^ Aaj , 3 c3 i ^ ^ IA Ljk^ A^ ^ ^ *A 

. <iXJLiiuttfI^ ^^ ^N.^0^ ^,yi cAJijL) 

(tSubUi^ I Aj cJJLXdui 1 uXj (^Ia Lju^ od^ 

• (Aj (AdU> c^a,>»Iji^ ^ cAj t3 ^ 

uXj ^Lto (^<AA^Aj 1 ^ (_^I»AA 4Aj«^^ (jIaIj^ 

A^j i tj ^ AJ wA«o i J a ^ J I ^ j ^ *Jlu Ij IA O ^ Aj ^ 

Ij ^ cAj id cTaA Aj 1 ^ ^^^A Ij^ (^lAi<Ax> c1iL>)^^jl^ 

aJidjjjc24-cuid Aj oljlvA^ C^JsP^ ^ C^UltAt ^Lu 

Aj Ij4qC> i ^ (Jljt3 (^Ia A>:,^ Lo AJLXdUjLj I ^ ^ 

.J^jb 


a-S lojj ji4 j AlLiCuJLit/ 

3 <a 3 Ju2 jA <A^^ ^ y}^ 

aS^ (Ajtju A^ tAjid 33^ ^,y^3 ^ ^^ (S^3^3^ 

Ij ^ cVjIdcAui Od^ A*aA 

.a_ *\uut^ \j 








1 


1 1 (.Aj 1 ^((^^,ju-u3 


,L c^^L J jjJL-^ b ((J-olSb)) <Jl^ o 

j)^^^>ljLu«l L m A ^A. C ’ l|,Juuuju3 « cUjij I ^ 

H Jb 0^^ <»IIOC-U>(_^ ly>jLo..iJtJL3 ^ ^ (2)^**^^ 

L® 4^ <j .(AIjLo^^ ^ 

Sli ol.^) Cciij ol^“ jl 

^ ll^I ^Lc^IAj CauiI 0<-Vj >**<•> II) (^lytia^ii,^ 

• C*d^ oi r^ t?LpiA*uj (_y«-uj f-^j 


1^ 4.J Ij ^tJuM 


t 1^ d(-AM AuLdb dT-Oc-tij i.^-.*>,rt,i.i.i3 I 

<l*L JbjjblH olu^\ b CiuLj 


j' 

(.5—-> Ji^ -9 (s^'^ ^'j***^ —* 

4^^Jb Aj '. ^ 4i LU ^ ^iXlU A J ^Lj L^ya4 (.AJLj 1 I 

.cJL ■ ' • ' -T •' ■ • 

4 * 


r 

L 1^1 Jl ^ 

jljbl^ j 4^ UjulS* ^>^3 ^ ^Jlj I i n , ® <j Lol 


.l^bi 


bl)) . ClwOA^ (^T 



o iaiii V N V 


i L ^I ^ ^ ^ 9*5 iS^3yjr^^ <■■ < t .ut A^ 4Juu«ti5 

Ld AJL^o 1 (^Lft<-Xj^t ^1 (Jlj^Ujl^ 

(j>—^ jlixSl j\ _^ J jLui ^ djLilxul ^ 

((9C4-uiI ^•^jj jl u-^ J J 

j_jJj .aJ; jfr^l 

6a3J 0>Jj 

(3^>^2-A«4 ^ — J lyUicA^ ^^ju) 1 cXj Lu/ i^.juLS' ^duujlj2«4 Ij ) ^ 

•^M '^J^. ud' 

(y^j (J-«^ ol^ ^Luk^ ^L«j) 

^ ^ ^’**"*^ ^ c3 ^ c5 j^.* • ciiuoi j ^ 1 

J) Ji XfafcUiQ jj^ <j jL 

o^l.fl.7 6 ^ ^(^Luilji^ 

jl oUI j^i aSji (JU j Ci-uil 

(_^ Ia LXj ^ ^1 ^1 3^ 4>S* tfc ^*5 Lfl.AJLu I •clccul (jLoa^j 

A-AJb 4— ^ iSJj^ ^—i is^'^ B 

(^lyJjLw b jl c^Jj^l ^*-^3 

jl£^ <j (jLuSo <j )j Lj^I 

^ d ^ ‘ '^* ^ b^ ^ I (abju!^j (-Xw L a ^ ^IjULduJ 

«CmI uXui«5 Ji 5 (jljlajL^ uIamJ 

<$L jjljb ^^LoSbOd' 

J •^,>— o^ ^ Lft - j^ ,i£ ^Ltfjjl 3^ 

• aiS’ I (Jjlj , dt ) 4.1^ ^Jl •M-UUA ^,3 ^ «_A». U d •» ,*|J I 


* * * 






UjV/ 


OLjUJ Jj Ij 

j Itifr jl 

^ i ^i^IajLui I ^ ^ji • C.-CUI I tAj t—A Jw ^^dUi 

. J5^‘AJj C^Lp-«j JbL J 

(JL>- ^ {^\ 

I C^ ^AmCf A i t / ■ A Ia ^ I 

>.19 ^ I AfcLjuui ^ 4,S* <-Xj ^^•Aiu I /jA 

.a:^^ 

4^1^ fl ,i ^ i 1 I ^. 0 ^^ Occu*A<j (3^*- t ^ LAd^(J^ 

^•^JJ 

jl C^-UJLBjj-x^ C^jio ^ ^ •^jl*^ 

• i-Aj ^1^ C-4J& LkA^ i <lJI.d^^<^g I — >i> ^1^ t AJL kSi ^jjg 

(^'-^ * * * (Jj^j-4 (^LaJI^Lui 3 I 4^" 

J^L*i (J^ ^4-^^! 

. ItT* t tt I L^\ ^i3 c3^^i>L4 (^lyi>AJ I 

^j.«14a^ 4^j 1 (^ 1 ^ ^(S^j'^' 

• ^A . 1 ^ 1^1 ^ J^cLa-tg UoS* djLlJUgl 

61 _? •5><S(^ JJ^JJ iji^ ^ C)l v.>?- o^ cPJj ui*^ 

—(_ 5 ^ JJ^JJ v^ Ij (Jj^>« “Skii JL>. J J*. Ij 

cJjS3^ 4 a^ Ji^,jA (3^ 

(^l^ ^Ju^Ld ‘-A ^ jcia-ui 4^,^ ^^aLa JUUI ) 

CSJ^jr^^ ^!iLljl J>IuXaJ Jl OuSL^Ia I L ^ j 

<A ^ lgi<M 1 I 1 ^ ^1 » iXtg cAJb ^lALAjLtg) 

jL^ ol j5 <—i ^ a—il J v^ 

^sj—^ (j—i^ Jd'^ 




0 >Jl> y Jaii \ \ 


JdT*^ C^ljj 

^J^ Ci^u. ^1 L (jj\,^^jLu> ud*<ai ^ 

C>^y^ Aj ojj jj Ij j (jaj 

^ (,^jS Jji^ 

Jo^IAj t.^—*ai" ^~—i isi^ 

ai^^ CoeS j 

oUsi-L. J3 oLSJ jlij J Cu.uA 1 ja cLJ ja 
>3^l_J 4_J^I .Cuu^-il «_.»1 ^^Luou^ 

cL«u IJ _>a (j) oLc^L. ^y . «^ 

dLj .j*^l5^T J G 

<i J*^j^ J .eUj-uA 

Ojlij ^ _ ft L jl U fl ^ Lai ,ui c3^^i>:.^ 

Ou.«Jb I 4a (^I^iDLo . uG 

jjjI c3^ J JjLta Ij (jl G 

jJ^jl J G Jl Loj-ft-C^ jl^pB-iifi. 

(^Lft LlS^ j <Ja-uii cajLujuJ O jIaj \ . uV, * . fl X ^SLaiJ 

(.^Loa A^ G o«)Lo 4.S* ) ^1 .cXufl ^ji^Lo-S* ^jJsJ ^^jSjujX.^ 

(Jl>> ^ iSa ttt 1 ^ItXd-o 4 j lyJ^^Lui A-aA Ji3vlaual G 

4. ^ «* ^Oduil ^1«X. fl , 0 4a X ^-^Lo 4^1 

^ (jl J ‘-^'jLft »-Xa ^X ‘■^^Loa c!1*. a , > -^ 



\NV 




c^Jjj <jLui; c^lJi. jl c^o^ 

(3 ^ ^1cXj 3-0 ^ (Aft 1^ ^^.^cJLuI 

T iii-o-I (^i^L-jJ j I(xa.o c^jL>- (jljl (^\ ^.^.. i ^ 

^ S' 1 ^ Aj (Au4 ^ IJU> ^ ^ ^ ^^^CjuUf ^^S' o Ij 1 ,J‘-*^ * cAui t 

I A|/«a.. 4 dcui t ^ I t3 L.^ 3 ^ Ail^ <.fA<^«> cl>~'Ht ^ 

jl(->^-0 Aj (jl jl (jl 

J'^ Jj^ CJd^ jfcli-^ L A^ <-4^ 

(PRIMATES) clcuj l^jJAuj^ a.Xj^1 j ^Sa^ , Aj 

j(MONKEYS)lftAJuJ^ j(LEMUR)Lftj>J Ju»U 

vj*^ ^ ly.*jWjAu>lJ A>.«Jb . AXj Ijl..49o 1 ^ (APES) LijuJ I 

^ ^ (^1 * ^A^j 1 Ij Aj ^ I ^^>r.JlIx’ i 1^ Ltitf ^ 

jlj—i- A-aA ^Ij jJ .cAu*l ^Ilil-Uil 

JAJtjJ^ A^ ) j OMNIVOROUS) Cuu,l 

j^aiiA A^jljj^^ aS" Ij Jl (^^JiJjL^ J (AaS* |0-4.2sA 

.(JAuil (ALo^jix' dcwjS" ^ J ( • JJ^(^ ( mS 

Aj Aftt3^^^ (^^>A lio ^1“*^^1 l^T Ij 

6d' 

JjJLft ^ .4)^1 (S^ O Q .Ouuj) ^ ^ 3 

«• LT «* 

^.*i.i<2 ^ L)^^I^^^uiJlC’ «^1a^I ^1 A^ Ouui) I^. fl i u^ 

A^^ U^l^bj .^jlji ^ jIaS^ AjT^-^ 3 3J^3 ^G 

^iaj JI ^ 3 ^ I 01 ^ I J 3 >j *■ * J ^ lj-u» 1 (Jfr 

( S * I nj . *) (ji\ jLjlS* 

• i3 ^Lu« cjT IjJblj A^jIjL^I^ (J\ (A> I jIj ^^CIajlu^ Ij 




< 3 ^^^ Jaii 3 




^ I cL^jL-uj (3 ^ t cl)^ I ^ 

^ ^ u T aau I ^cX.tu 1 ^^^JjLd ^1 (^\ 

^IAi^ijI^ 4JlamIpUi>4 ^ IApCmjl^ ^i3 AJL9^ 

(.^Ij d^Lcuui ^A.»a»3^ ^ yj^ ^ ^ ^ SOujuJb 

(J ^ ^■Xit.MJ l^( 3(JJL.UU.JAj jl duitil aS*^(JL>- Lo 

9o<<>ft (^IaIojIj (5aJlxj-ajuo j i>jl^<3 jj 

^ _»4 I —J 9cHuluA 1 aJaj I ^ ^2>JuL:^ La3 1 3 Ij I 

(5jLxuJ jl uU-jJ (.^■‘^ 

4 

Auuti^ 3) ^ t-^JLxMUUhJ 1 ^ <31 (>Xxj . Cp»uu< 1 ^ ^ ^ ^ 1 ^3*^ ^ ■iM fl.^ 

cUI^H->^'->4 Lot ajJ L!a-« 1J 0 ols^l aS*^^L^ 

U A ^ C^ aJJUu <0 A^jT ^LuudU (JJJL^^^^ 

^ ^ ^ ^ ^ ^ AaI 1^-4 (.AmU AJLui|h3 (,^JIji3^ aXij 1 ^ tL'^ 





^jla—i Ccu,*5 Jj il^UilUl j 

(^1 A.lJLt II 0 . JulS^ cX^U OcAui Aj 1 j\ A^ 1 J cA>I^^X^ b 

.»3^l*3 ^kjL5 OfJuCu 6lAluX.S'( 3bud Aj a^ 


4 4 4 


Uh) a 5^ Ci-uil ^jjI uAdd Ud^ jIm* 

ol L 45 J^lSj ^ ^Lijl (3^15: 

(_^ I . cXJ 1 «-Xj LtZ . ((9 uXJL^ ^ 1 cA> 1 c J ^ IaAu 

r.Lz^ I ^ Jr J <>^ I JLjU2->c.j a I ^ I >1.4 i (J i-Auj 3)^ ^ 


c^' 


• jod 

caJ ^ (.Sb J J1 cXjl^ ) Aj J A..oJ^ 





UjLi* 


jIcJuLo OjLd 4^1 CjIj ^1 t ^ a •cAJuLS'^^^ 

(2) \S Jb ^ ^ ^AM cXjJ ^ (Jl^L) I ^lj>- ^ I 

^:-2^ la_^ 6jL Od* J^) oL ud.K-^ 

^j>^y.a»^ C^Lpfclj (1)1 -> Cu^^ 

. jtuuL^ LplI jl 1 Aa 3 uj^l^ 

^ Jui^^ ^I I ^^Ijljbbbuu 

(_^i^ {jl 

(1) 1J1 <J—j C^lo —i ^ J i laXM 

, ‘ (‘ * If ^ A^ t,mt m I (2)d ^ *** i (^ ^ 

jtu__2^ J C«*ul cJ_^i»«^ 1^1^ i_j| jJ tSljjjl 

.Jj-2 ^—9^ <J—jljjJ jlai« o\ j) 

Ij 0) j ajjlai »jIj ^^^ jj (jl 

aijb (URICASE) jl^jjl f.U <u .ailo^ ejU 

(ALLANTOIN) o^Aj 1^ (^4 

_a^l Jl Mfi ,*j (.f—M* •‘^(.5—* dJ^^ 

jIj-JI (Jl^*bl (IjJ'-'J j CcuI (J,^i^>c-« (SLjjl 

• OkdU>) ^jUutdLUd (^IjIj CJ~^ 

(jlC 4 -U 1 ) (^)ojU. f^yj] L>l 
^Liii L^ '3^ Lcuj^ (jLt<i„»I .(2 )LuajI 

^,A.1U^^ .(A-^jIcAj jl^jjjl <S" uC jliD OjLij (jl jltAjlldLjUJ 
I^U^ <^DALMATIAN COACHHOUNDf^U Cc^ 

^ ^ i cAjuu*) ^ I cAjLo La I bjlSljjjl 

(2)l>6Jk Aj i3 <jb Ijiij I ( 3 1 11 1. 1 1 A^ 

^jU. l^ljlj jjJ: jlj-il -ijlj ajLj_^ (_jSL 






cUhl^^^ AbjJl^ ■“ ■ ^ ^ ULm cAJb 1 y j^mj 4 J 

jL j ySjluii ^1 *ijlj <So] jl(jiL*j LI .ojjl 

yjl .OlS^ ^ yiA__J _loi tf.» clbul I.XuLj 

Ij o-^>^ A-iijlc. J (3 Ij itC^JUJuJi ^ ^ 1 uXjLi i 

4iJLjuCUi« 0 lyoXiXiJ luyuj I ^ likHaJ \ 4^ 1>C^ ) ^1 

CjJy^ > I—«J (jltXSj (J-**J UJjLcoJb 

\jc^ OLui^jla^-l Jl oj^j:> (jd^ ^ ^>-^ 

(^^LuxJ 1 4^ ^ uXxjUilj <.i^Ajl.il..O Lft^uj cll>u.ui .cAjjdO^ ^lXjJaJ 

cXd Ld L Vf»7 4^A.U.|J>» Lui^ ) ^ I t 4.iOJh ^ 

j ) ^ "' 7 ^ )) ♦ ^■*»* * ' * i ^ I ^ 1 1 ^ ^■ ifj ., 0 4 ^ 1 4 ^JUHJLiO 

4Xu* 1 cAj i3 Cl*-uj 1 ® ^ cUcLu 1 4JLd ^ (2) ^ ^ ^ ^ ^ ^ 


.cAjL>> 

4_S*^ cXC' Luuuo (^\ .. l{^fl _ S 

. c^jLj Jaj.^c,»o4j ^IuXjL^ 

(PRE-ANTHROPOID) jl ^\ 

O Ij5x»I ^ IjI ^UjwiU ojIj C \tiO ji 


— i ■< < Q fl 0 J J<y 4^^ ^^^luLoJ oJlX'Aj 

9jUJLui^^^^ (_^U., .,g>Lu.olj 
<i Ij ^J»- iXjJjJuu^ 

ScXi) ^Lui ^JjLaJL.4 Liao I ^ ly^ LviiJ I 


oV3b>.l j 








i < . CliJit 1 vT* fc * A i i M i « ■ » C)^ ^ ^C.AII Ij 

A — t (S^)^ 0^0^ Ij o~\ 

Aj iVJ ^ ^ ^ iM I ^(-XpaI 

^ ^ 1 >.A.t.4,U 1 ^ ^yjLU < I * i,U I l-XjlS 

(jl 11I I » I ^.3 0„J^ 

'_y,>.< M^ . ^i O*^ 

• uXu.! ^L-Ja— j j1^ jl ^Ja>J^ c^L;^) J) 

• tJCLdLu*Jb ^ f*- aJli itjb fcM (.^,^^-4 Od ^ la^A£'1 ^1 ^ ^ ■ >»% t 

j«ijb ^^Luil oVi Vl^l A^ udJj^ 

iSL^jlUyul Od^>^^ •V-J^ .«^llxul ®>j-3 

6jb J) jlSojjl aS «lyi>sj^ Luj 1 oj^ 

^LMJ ^1 A^ bAu^lj ^cXudU L^JLS^ 

^t3 Im.^ } «■ X jL.Ui Lj AuUW 1 i 3 ^^^^JiLuuULJ CS La3 i3 

Ij cH',.>ijA— j t?ibjl t)lSl^) ul,.^^ (J^3-^ ui^ tCjjjj^ 
^ (3*^^ ^ cXu.*-) 1 ^ ^ ^ 1 tAj^ 1 IjT 

jji oj:S\ A^ c3^L-^ 

1 C^hUjuA J^.< ^*>» ^ iyjkPO L uaJ I 

I ^ ^ * A 

4j J 

jt tj otjl^-^l^ aS^ (,^-^J^ 0>^1 

(5j-W ^ t--»)Aj ^^cXu« 

QA4.^*r A ^ •cXiiil 

^ <—.^LjL J ** L. A^Ju 

ly.J^^Lx<J ^ Lj ^*3 .C-AiAul 




O vO) y Jaiii XVX 


(AU^iAaX' cii.A.4dud^ (JIlamI ^ 

fjj\ J JJj\^ J 

(S^sjri —i 6d^ 4 

• 1^1^ Lu» 

<AjLX 3(_^loJLfc>uo Olil j^^ij>»aS^ 

Jj cXjjAii lyj (_^ i A^* ^_J-0>C-4 ^ ^ 

Jj^t^>r A <(Aj jtid Lavas' ^^^Xju9 ^J^\a ^ ^ (^L uclj ( iSjuua^yJ 

cXj (A) 1.4 ^^A^O*^ i O^iSjJuu^ 

l_j (jSjL. 4^1^ ‘^>3 OJ^ <C<UI^^ 

^^.AX<iM 4 ^-4 (2.>T Ij lyJ j^iCU AS* (^(Aj Ii3 

t**i t« t L» a AjJ^I (^^LdJb Lo^^^JLj (AlAuilid 

Oj^ ^1 *3|j.4 J Jjr^ J 

<^1 Ajl^z ^Luou ^lu^ (jl jl 1 ^ 

• '^jl'^ tj U:^-^ (Jti 

\j o\ A— S^ \j \ —J J*3 L OjI^Aj 

<JAa»^ J ^ 0cAib LAu Ifl a>r 4^ 

<AjJ^I (^Ij J*3Aj^5Lo (J^^aS* J>aO<2Sjla (jLc m . ^^ i . dudu^ 
j»^ jU-) Ij ^‘Aj J A^ cAud 

udi J o^ ol Jl .C4.t«l Ai3^^ 

• ^Ccail jri^h Oj^ J'^ 

f' Li^^t aS* Jb Lu) /jjuL^ ([^1j JajAj cIAuit 




TXV 


Ujvy 


iS ^ 

> la d ^ j*3 d^Lcu (jl j I Uj I ^ ^ $ cXjLJbl^ 

JUJLo ^^l^jLul O*^ cIjIajL® 

t_^ 3 cTajjuU j3 J-® (Jl^ J3 iJlx 

oIajLo^ (^>3^ ^ UJLl>-^-a| c3Lu> 

^1—jjJ C^l— j1j«^ ^^ .UU^ 

L*.^ 3 i ^ ^ ^ ‘-^ ,j«^ c3 1 i ^ ly.jt5C*ji>- 

^u9^ ^cXlwI ^^la-> (^^1 A*r t.S^ 3^ 

• (Xdl (j*^^ 

uds-^ V* ^ OoS^^ JJ^W- ^ c^-i 

JjjT Jji (^^3 ^ 

(^] 5ji3 jl •cUiSj cAt'—r^Jd 

je^l^ J (^1 J-^<e CoJL^ ojj^ 

,:>jut J^U- (_>tjaj OJo^ J OJJ*^ c^V^Jd 
(^LftjL^ J jLui 4^1 (j)j^jI^ ^ j^lal^ ud^ 

4— ^ 

^^ Lc^^I ^1^-* ^1 ^2)d^s«^ • cL) 1 1 *3 (^^Lc* (^IbAj AiS” 

.uuiU J^lSj l^LaJb j3 
aJjjlj ud^ jL^ 

jL>- aS'^j 1 Ux- ^L> ^ 1 l^j ^<—^1 • fSju.u Ia AociS* J^A-X (j-o-jJalLo 

(SJj^ Ia^^jlIS* 3jlj ^Jdv-^d" V*^ 

IjLj^^ i-UA3^^ U^ • tj t-U-XS*^^ (3“^ 

^^^ojiy> j>3 j^U. .oljb^ 



03-J^ ,V 

•• •« 




^•3jl»^ A..J^ 0*-^_ i OJj>^ Ojii iS 

cJ-ui jj ^ILbuli^ ^^jLbu^ Ij 

^ tsL jj ^^laj Jl I^U^ .ooiL 

J-yfi»L^ f^\ J' ^ 

i ^ I J d Lui ^ ^ 4 mjJ ^1 ^ ^ ^ ^ clcujli I 0 CiX.U» 


• cLmjIj 

6d>-^ v'3' o'J' 6^"'^ 

(_^U<Ai<j ^jU jj (^Ia^U j aJ!<ijiu^jlj 

ui') a-JU:ijj) j^jAj Ij (SJJjr^^ 

cludul ^JJLMmJL^ ^ ^ t AjLTLtjUJU) (_^Lcu!^J 

.^C*A«1 ^^IoIj' J <401^ <5^0' J 

^jLd^' <cXjL*s,.<,tiS^ jL U jj4j Ajuij^ y Lo aS 

a£ jj Od' .C4J:b oyj 

L-j Asy^^ i^y^Aj ^joA^Cr Cj jy^ AiL‘ Lu i. 4 

(2;Ix^cXj L—^ •*'j yL 

^JLuux.^ ^ ^ 

^cVa ^ ^ L 4 AulLS* (5do^ j' ^ *^ 0 ^ (J^ CjJy*^ Oi^ 'j 


v-^ j (jJ; <^T O^j 


AuLjy^^ ai jAj Jjij Ua£^ *3^ 

(*a'>• djUl 0 '^ cXjli4^^ cXj 1 y 

y^ tolls' Aj 1 . 1 ,u a (JIa^Ijl^ y (Jlja.^ Od' (J 1 ^a < 3 *> 

(ERNEST BALDWIN) j' («>-^ ^ J*—^ 

^JojUUjS (((_^ I A^dba IjL« L^ ^I^Aj 




\\d 




.Cui,) AisL jLiTuM A JU» jj 

^1_uijl <Luiu,dLj 

cAj 1 ^ ^JuUdU^ U lyjl jl ^ UAJiUu 

, itT* t» 113 

^cXj ^Lau i >3 j^ ..■o ^*3 ^ O fcJb ^1 ^ ..I ^ ijb ^ C * 

J* JCLj^IjuC' cAj^Ij dJL_-> ^ v.3^t^ 

N.O.H.C 4 ‘^) OJJ^ J OJ;^* ‘OJJJ^ 

J^LuJ d*3li3 

Ift ^^a^ 3AX> I lyJ j^jJlaiO ll» l^Jb i3 JI CuS* o Uj^.^ lyj 

O*^ ^uXjLdLujuJb Ltb ^.i Ic - 

Uj|jt3l^^ (^idjljyc# (s\^ jl^ ^ f 0^ * t S jfj iSj^^ 

.cUJ^ ^<-Clj OJo^ L><-^ jl ^ 

ajjo^l Oj>ufi»<j J J u^ 

Jj (HxO) v> -9 (COx) 

(NHr) 

Juds/i" V^ 

<£jl^j^lj tSL^o^ C *.iii^ (^U. Lt . M i « 

^*iL« Ajut^^^ Ch“d * ** *^ 3 uXxi l j ^ ljc-^c^I 

AiU-jjj <_j 1 U j J*- 

^ (jLft L^ ^t3ljL*»uii t3 
—Ujja^l <Lj^j::S^L j 

«ju^ cjj^<i \j eIL^>ol J J tsLij^ 

JLlfclJ3. jL 1 J I—1^1 J Jjjl tXlfclji-jO 

. Ld9 [^f ^ 1 \\ 9 S .fcdJaJh 9 
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oU>>- jJ'S 6d' <^1 ^ b <^ly-33U 

.Cu^b oaI j». 

0^JF»- J>S ^Li>-1 jiai. eL 4__5^ C««) jjj) ^\j 

i t • I ^ ^ o . w ^ LkmI-u^ Ijk^ 1 t S -tiKu 1 1 (2)1 ^ i^^juuA 

ijZdS c?l^ UjiL Oj»- JA ^ ^ ^ C t. y uj A—J jls” 

(,^l(2>L^b Jj Aj j iHja- . Ouul ^t Ju 
ilAjuii jl IaaJl^ C«JIa3 A>5.j^ ji 1^1 

. OlxjJUO ^ 3 

A^Ujj <^\ (_^l.p^Ldj(i ^ 

^/-^A 1-4 Ia AjwiS”^ I 

Aj Aj U J L l^ Ci^^ jici-iL4 Aj ,3-0 3^5-0 

.OIX-uaA JjA^JJ JlSlitl U ojl aSX ^U 

^j^jLa-aaJ^ lAj 3 1.4 ^ ^Ai:.L^^^ (jl.jCLu*J 

A^LjjS (SJj Aj aS^oI^jj 

cXal) ^ Lo i cXJiS'oJ L>- 

\^J C .a.l m ^ iStLoJ^l "^(..5^-*^ (SJJ 

CJ"^ cIa-ujJ Aj ^7,.a ^ I u.^ ^^^S*«-U^ 

uid^ Oj^ (fJl^j-4l aJS^Jju!; ojlaj) 0^"^ 

. JA^ 

’^v-^ iSJj ujblj>o a 5* c^jl<-^l^ (j-*^ 

jL^ij a5^ jJLuxj 

^ O 3 ^ • <mLu! Ij AjuU# ) im^JUUAmUi (i^ LjU) 1 ,3^ 

Cfjjjj9<j \j C^jJS^ D^j^W 6d^ .oiidL (j^j? 

A_$3l_;^ .a_Jjjl^ jj (NHx - CO - NHx) 




xvv 


UjU-ji- 


(^1 ^*3 ^^^1 » ( Sj U M 1 ^fJuM L^>» tfiiuuuJ <-Xj ^ cAjU> I cf^i —^ 

« «3 ^1«3 cIiUUOmUI ^1 ^jJLOkS* ^IjLAdljU^^^ CIujU 1 

*3j-i CZ^Lu >— 4 I Jl ^j)<-XL44-j <S^ (jl^l 

jj^\ —^ c^l^ ^^ J jlai^ Lj 

**^^>,3^ clcut iyaiJO 1 ^ LxidUJ ^.^U* 

JJSJLi-u-o jIjJ^ 

^*3 ^ <JU i3^ (jlXhiO ,^1 Lft A.jaj^^S' .cIuujI 

udv>i" V* >51 ^ (J^-^ ( UI u-^l^x-l ^,j-«J 

(^[yZ^ cxi jjCu ^LoaS* ujtJuSjL>.U uj*3^^^ 

JCLS L 4 A!^jT (_^L^Aj LftAxw^^ • «3i3,^^^ (JLa^cXj i3 ^I ^ (j-^^ I 
( u^uLui L) A^!LJm I >3 ^cXjL) I ^ (1)^^^ 1"^ L-o 

Ij ^jjl^ j^<^ojJSh^ "SdJ^ 

Sjjl (jjI I— I eJLpj-dl j 

(,^1^^^1 a^T (Jl^^ (fr^lo^ 1^^^ oj^ cu u o 1^^^^ 

A I 1 ♦ 4ft ^ ^ ♦ ♦ • _ 

.c^iaj ^Jl^yua». 

Ij 1 ^ *^_jl /tS"!^ ^ ijiuiil (ji I ^1 e'-> 

A^ ^ ^ (J^Jb < AuP A, .» AS" cXjU^LkW ^1^.4 (^cX^AiJ 

Luf ^jjutju^ ^^IcXa- 0 I A^j 1 ^ tXiSI j 

iSfl^j-oljl C aju A afcu ^Jjl 

. (C4dtAA^(jU J^ .Cci-U^ (jljJ^jL4l^ ^JJjl*3 

Sjjl J . JUL!i3 ^ AawjS^ (_^lyJi3lj (jL«J C^-iSJS^L 

t) Ij oj^ Ojd ^ (^Jd 0^ dj^ 






O 5wJb J JfliLd 


^ ^Jijjj^<j jL < LU »-o 

Lu> (-XdUjLux^ t Lft 4.UJly*J 

(^jl^ J lAj jJ UjL t xu (J J ^ ^.<t.4 ) Jj aS^ 1 j 

L_^ A_-S^ O^-^i" c^jL—S”jjLw 

w t Aj^.iu< 1 l-Xj 

(2)IXajuJ ^^^ \m ,.fc cXju L a J A^j IjLj^ C)*^^ 

JjVj4--j fj-ij («aJ' ^‘-^- 

• clcuil <22^ 

a^lJ c>J^^JJ^ j^^jjLto* a^jIJI^j ojj 

.oiZi^l*^ j^<^C)jj,y^ 

Co-ljl—i a^L i>j^ jfcjV Lpij^=^—j c^l jj ^^ajJ 

Vlj (_^a>-Aj Lg. j)* t/s^ (j ^lajL.4 .*5^ ^cXjUlS' 

udai-*"V^ vJd^ad CajIj ^jj-l^Aj (jt ^ ^ 

6da:i^V* Jl cAid 

Ij ®jji ^ ud^ OjOu^iaojl A^ (^Ij uda-^V^ 

.ajcAjL^Lut^ (^ (2)ia^ A,^aju»^t5 * V jl 

olaj ajjijj <13^ ojj\<t 6d^^ A^^ 

a,„3^ Ods<^d^ ) ^^,3^ c^Jl^ .^L>ib^ an3L„^ 

^ V^) •^ad^ OJ‘-‘d 

^^ad^ aSjIi^ .(,3j 

.ai5^ c^j4 


^ « 


.(JIauI (^1 (^jlaLo ^ C^^a-i 









^ OauJ ^ ^ 

t^l ^fo.A.ft ^ ^^S'jb^ L-^1 jl A^ (^l.7.«<o^^>3 

< cAj t <!3 Ij (_^LoJLuiI tM,^ J^>3^I 1 ^1 

(^1 ^ I faXj tXiUi j »cAUlS’^^^ ^ ^ ** ^ s3'^ ^1 <Aj jjLudU 

<J Lpil <>J^ J ol jjl^ C4 -u»JAj 
^jxuA — i J. 3 L 4 j0^u2 OJJ^ 

.*3^1*3 ^Lu^l ^*3 I ^ (1)*-^ Aufu Ai<b 1^0^ ~3 *^s^ 

L$ —^ (jli^ajji- J (jlS'al^ jj 

c-^I ^• cAjlS* uLui ^ 

J AJLaA Axu aJlu^Ls jJ ^ t-UiU AJLuili3 

<^] (j\oJLa^ 1 .*33bjuj (jLoJb U cAj L Jl A>-^ 

cT^^JAj jl 

<JI<3^ A-aA j\ <^\ J<3 U^ 

i::*^ (J^ 

L*>^* C>i^ •‘^'c^ ^ 

cAj^ 1 «cZu.m1 cAjuuiI ^^1^*3^^.^ ^^Litl ^jJuuu 

(Jj^j^ A-ui J tfJl^^l 

^A-^ cAji^xo 1 cHo .cIaiju) (.SIjuLj uA_^^lAuu)1 

c T a au I (J^ l>» ^ ^ ^ ^ ^ illcdUil 

clo') A i^.liH <1 i^A.i.J^ J^J Od ^ A ^ cXj ^ta L 

3J> a£ dOJ 5 ^ai ^ /mJL>. ./tTcui) ,^^1 O /cldOU^* 


-i c1*au*3 Aj ^^IS* Cj 


JLll^’ 




O »> ^ wkiii 

t* «• •• 



« Jl j Ij dLjjlo^l 

W ^ jIuXjLoAj 3 

. Ot.<dUJ>J ) cAj LuiLlu I 

Jj> b (>^J 

J—(^ 6^^ -*^0— 

4j (^l^Ls*-^ J ^^^LlucSAj (^IaJl^^ JI iiJail^ 

oj—Jo(^1<L>-^ 

(^uAJh A,^ . clZ^ajj 1 j j»>5 (-^Lu 9 .J_)l.5 jjiL»^l 

Jjl jjj jL_j^ ^ oJj^ '^j C^ <-^y>- 

4_ s Ccu.1 jl4 ji (jji J ‘■^>»i y'-*^ 

cx^ ^ J o*-! o^l_4 ^1 jlai4 

<J (*^1^ (_^ljil jl (S-J^^ J Cau,\ ^jSSj^ 

.^Ij—A <J-*j Jjj4__j . Ctjjt J 0^-^ ‘-^—»■ 

oil jj .ajjjSj^ ^:> ojjl jl‘-^3-?o^ 

.^jb Oj^j <Jj 1J ®«5l-« oil J*" C?lji (^1^ jl<-*j*-» J^j-» 

*'—^ >^1 ^-ijl—i jkl^lo" 

(£l—jjjlc\**ul c<jj*«‘'-_j jbojj^>j^ ^ ‘ U fi . j i.j 

aJjj 

Od^ •duuii ..la-tii 1 ^(3 

jIjJLoAj loJ^lkj aijlaS*^ 4jl>.*3jj L Ujo 

« >,AjLjL^ cAjJ J J ^^ J ® JJ^ (_^^lu-u-4 

'«^ |frA ^1 luA^ JJ Jj t^lo^l 

l-> Oljl>s*or^ jl o^ (J^ Ir^' >)1 L^*^) 








olj.iiia.illo .(oJjjjt (Sjj ol^ aoLS’JljL.il 
0^ JiUouo iLl^ j^jSliiia. 

• t-Xo ^ 4ij 1 ^ ^ Lu# ^ ^ ^ <iA.ini M1 


« « « 


j—J oUaa-iLo 4^j Llaj. 

Jj loo) (»idjA 

4 —j jla^l ejlj Ji jO (_5jl*a- 

• J^ cluui.^ OLi2.jU2^u 

1—4 (_^Ia L® O 0 L 4 

aJojI^ l_.^^I JU1 1 M>i *>\ ^ ^j^Lxjz^l ^ cTaI ti.fe 

1>u1j 1 ^*3 .(3 cZ^LiLijLud Ot^Ld • t3 ^i«3 

ud^ ^ 4i.l4-u-4 jU (jT j) CP ^ 

^ 1 ^ ^» 4 j{b ^iJSUkJb L* CP 

I —> j_^L£-4 SjI—4 o'^ 

^1 vOiLUli t—jiifli liill.^ ^^^JbLolj 4^ !■ 4 MiA 4jU1.1i4 ^Ii AC i 

-AP ^ 

CP (^l^Jia-ja 4^ jii)) 14$^ O -ii n i (jjl 4 I 11I I 0 

(jl^.*A 4_ ^ l>ij| Jl ((^OiS; ^ljis.1 AP cf^-‘^ 

jl ^_^L_4)J Jj iji* a_Jjb CP 

4^1 *-■*•*■ “ ' ^^j^ o\ 

Oij C«4,J jl^ Ut'^ ^Jjr-^ Jl JlX^ OJjS^f—A 




JaA3 



. f Cluul v>^ C?s>^^ Od^ -9 C«.Ull 

b 1_J -VJ—^ ->Wi 

jl .Cuu. 1 (CHORDATA) bbj_^ obl:^b <S 

( lXj i ^ ^1*11) ut I b 

^jV j^ J—iloa- .ajjb (^loL oT (sW^. 

^ o<>uil jiub bb^_^^ t 

•i ^ J * Ob^ ^1 

■ Ju] t/iiJu Ji.lj Jj (NOTOCHORD) 

• i3 ^ 1 3 ^ ^t3 ijb L.I « J I »3 ^^yJ I ^1 ^ ^ ^ ^iJjJ 

fjfM^.tJijd] c T -A-uil 4, t * j| .j *L ,.^- JT >3^ 

.C^l ^l_o J_51J; <—j 4^ Jjb j^L: (AMPHIOXUS) 

J l>U*5 c^U-4^ j :>jIju aJU^ 

«0-u>i ^ (jijL: ^ .* o Jb ^jX^ *^^b i^IuXjL^I 

» CD^P Lii0>»tx^ ‘mt L ol:^ ui» (^Ia b 

(TUNICATES) Ia a,juua ^ L>**~d^ 

(jLAj ^ ^ O^i”^ ^ J'^ cVlXdLuA 

^jikj jl lXZomJ^ ^ iS^'^ «-UA.3^^ 

ojjlaj L ^jLiJ 

• cAjcX^t (^l-uxdi-4^ (2>bj 

I—A b dV cXjLj Ld Ia 4uu4jlxa^ ^ 


• cAjcX^t (^l-uxdi-4^ (2>bj 

^ dV cXjLj Ld Ia 4uu4ju.a^ 

j\^ 


ajjLo jkj£^C4«u*l ^3^3^ ud^ b ■■■ bi l-<^ ^J,jS 

ol^ 6-d' .(BALANOGLOSSUS) iVb j»b_: 




vvT 


J *5jlaj J-oLS^ ojj^j^jj 

.jjIj t^j^j 

CP OI ,Ji:^ ^ ^ ^ ^ ^ lIulu I <— 

• AP ^ J Jj)o 

<i uljj(^ kl» 6i* ^ 

((?C*3J |»A CP JIJi^ 

A,l. fcifcu ^^JlS'^ Lj «3l ^ • ii.»4UdU I l) i (1)^^ 

Cum\ ^ jJ jljj—J 

^ i3 d ^ ijLu< A.^ t>XjSj Ij I ^jimS^ 

^^pL^ljL u *^1 ^^jjIj^A^ cUlcu 1 ^cX3Aj dUb tjuu) 

c^Lii.^Aj -3 Aj^LLw (^*^ 13 ^ l(Xbl 


^cV, J jl.3 A jl j kAii » 

1—pftj^ —j 1 6^ Jl ‘-^ (J—ul^j^—^ 

(^LftA>i^L® ji5 djlxui aLo^ (jI <(2)Ls^ * »4 m , j u 

J* .‘-^jl‘3 AP 

<^) (BRITTLE STAR) OUfCw SjLlu^ JCjL 0^ jL-^ 
J o—^Jlj<3 ^iljjL Aj^ djLUu A— J 

L (jjb (SJjS J (_f" J ^^Ua^Sl JjlS 

d 

, (jl (^Lfc Ajl^ L 4 UJL> Lo ilxjut^i^ OujuIqP 

C^\) Ccuil (SEA — URCHIN) J-J Ju»U A«5 
j*D A.^ aJ jl»5 oiSLo J jU- jl C>Lj1j^ 

^CTituI ^ Igiii it 0 ^ ^ ^ la .ii M J>3 (Jj (SJ^ '^L_j 

. AP J a:jbcp (*A jji. c^Ua^L 








\VT 


.Cuij CP ue^ 

jJ bbLttj^^ (j^uL^(jd^ 

CP (Cwal o^ ^4*A^Ljk«4JUh^ Ola:j^ jl IpjS <-^) 

.C4*«l 


Ola_j iSjjJ 

j^_a,U Lj <ld^ jl J ol,.>-ia. b <13^ «^f Jl 

#b \. 4 > w ■ ^*L)dO~*^d^« 3 ^ <b(J^wJuJb 






(( 



I —\ ^ ii ® (jLul 




SjU 


»LXi:b «a_Sl^ b (IMMUNOCHEMISTRY) 

o\ —» oi^ jl ^_^ _ i> ^ ^ 

‘ ^*r„i.>i,^^I—j ^ ^ ^ “ ^'—i 

f , ,g—j L*?^ *^‘^ I Ajt I ti^ ^ 

o'—tj— 

I od>3 jLutu.^ _ ^ 

J>j^ j:> 

^l;^l4ij aS* i^XuftcXj U"^ l. K dt f i.j L m j I ^ 

♦3^ (Jd^ (^LuJU>.l ^JJi ^.jJjLol • Ouyul ^(^Ld (j\ 

A, (_j.i>AJj< . ^Jj L.n.o AI^ljJi) A^ 

Zj (B. S. WALKER) ^\j i 



iT c*^>>^ c—<) ,^«..«A jl ^1<>.Li _> 

<(•) i/* aJVL* Vj-.jU-jA> ^55^1 j\ oV»1^ 



o y el Jaii VV? 


L A-51L ,3^ CAJailj-o L Lj^aS (JJ 

bolCc^J J 

j ^ j »Ia ;7 \j Lp»-^ b C4-iia5* 0^ u-**4 

^Lj L) "'d J 

^v«“b> cfJij (S’^^ ^ cJLuj ^i^L 4) (Jl^LduUS-o ^.roJb A^ bAjuuf^ 

• yj^ cZ«-45)»5 C^W* O^ 

^ cLbu ^1- - AI (3^^ b k,Xjuuj^ ^ cJbu 

i (~Xjjj ^tr ^ ^ *-Xa-J b C^. c u iX m ^ 

(BIOCHEMISTRY AND^^j>) 

(Jbo ^j^b—J jj HUMAN METABOLISM) 

.c3b jbii:l 

0 jb J3 aS Ij A^l ij\ a£ CujuI ^llS^ ^ L^bS^ 

J *xl:S^ <4^^ Aj JCub^^^ d jl (^Ia^U 

ATjlS' a. ^ • c T 'Ulu i 113^^^■«_iS'Luj (^ I A.jt_^^ ^1 < X< 

A^ <Ilcuil A,jkSo (2)d ^ (^cjk iis^ A <( c>A^ Aj )) 

. b.<<»^ tX>- A.«Jb ^ i-uS^ ,0 Ij aHu^ jlil jl ujU 

oIjL jJ b (^4 -? 

<__: l^j CtMj^ lo-^^ Ui' < jiai-> J i2>l^LJ 

-? ^ 0*0* iSJ^^ 

(_^Lu.ljj is^-y^oyir tyi^)^ cr*^ 

■ ^«■ (j 1 j.« jl (_^^|jtjij 4^tOijiI oIfrjUgI jl (^Ia* ^ «■ >• _« 

AjUOW |>I-^ L>d^ OooJ 4j lyJl jl 

.Cuol «>-U^ j»* J-3 »«5jJ» 




\rv 




UjU ^lc.iUe.1 iS"^ C*M.J^ 

cXu,! 

^jj) <J <J \j ^ (^\ 

c^juM I AoJajuVj 1 ^ «A.fcMI j olXXj^ 0 1^rr,A^ 

«^j- J Ij Ij <-uS^ ‘■--*^ ^Ljju-fl3 ^ jt 

^ ^ S' (2 ^Lcu 1 <—J lla 4 ^^3 (_^4.XAij < tf3 ^1 

^Aju T (_^| ^jJLm.^ (^I ^ 1^ 4uLujJ 

^-«-J ‘-^*J ^ Cj\9cJU^ <U d jLmI 3 

)) cLulj^^jLj ^l -—j ,3^ ^cLft3 4^)3) 3^^^ 

5iwj ^-L^3 (jiJJ 4Xi^ <u,AX.xfu (2,^) ((.3^ <A^1 ^ tjllS’ 

u—d^ c^UjLaj uj^ U‘^1‘5 J u^ 

j^L^I 3) ^j:uu\j <j <3^ j\ u^jj 

AJLiijiJ^^lal^ ^jJb 4^ a^L 4X«l3 jj 

U 3 jjtda ^4 (jd^ 

Uj^ A,^>^,flj (jajwi^^ J 4j L tyj! 

ajU 1^ lia4 .a^w ajb 3*^^^ ^auL^ ^ 

ajljo ^ Cj Li>jl3 I ^ Ij ^ * Ira * a ^ ^ 

4JlLclu4 4^j| ^ «cTa itl^j ^ ,3^^ ^*~~d 

• dicuil dtjuojb 1 a^ 1 ^ Isi* ^.j^^Jlui 1 
ajjb 1 ^—(Zj3LajL4 (»^^^JLu »1 Ajui 4»i4» ^ 3— d I * ad 

^ 4>uuL} ^3 4.J Li>ljuu4^^^i^ ^ cHudu) d.<,ui ^3 •^Xwt3 

h^. j3 (s,j3Z<jua docj j c^U<IjS^ (5d^*^ 

^ 4,^ a«4 I iSxJLU^ 4j ^^^^JlUiI ^^Jjitfl>- 

4^ v^lj .aj3^^ oa»- 3jj oI 



\TA 


wib Jaili 


6t is* ^ cXuf ^IjUUJiJ 

(^y*M W i,^ yj^*"**^ llflilft ^1 (JUb td 

4j ^ Ij ^Uiiil JIaS^ L 4^ 

*r-^ jl c^jL • cXj lXmi C«^ lj,i« lifauJV 1 Iw) 

cs<1jc3<-xs^ L> ^ ^^jijLluI cxS”ij 

jjj i$\<AS jl f^\i:> utjl^ jj 

• cXut did) J ^ 4a.c>'4.Mj (mCuiIjLo 

j4 c^US* jl Aj 

AjJa^^mmm^' ^ * 0 <JL|M AjLuUj i «3 l ^ ^ ^ ^ idUl | 

^jUju^ym mJ Aia>J \3 1 A.■ I ii T xAyi (jd^ L ^^^■>**■4 •^yut 

* ASj^y> ^<-A,m# AILuxj It) 

^cTi^LfaUJU) ^ (3d^ 9(JZcdUll Lui t 


♦ ♦ « 


<7 , MU \^ aS^Ij ^ ^ 

IcAjU dtA-ii 

'■^ ^«5 

AhAiJ^^ ^L|^L*^ A^J 1 tii»^«-X> U 

A^ ^ (-Ui^^^ Aju^t ^ lyutbXj rf?^.<o J C *.i«iA 

^^ui^s^““^ ^*^01 • <5 ^ O^ (-^*^ w 

• •3jl»^ ^ 

1^ <^<JLu ^^^jk^uLufiD CpaI lldLo 3^i>*-<4 

i^IuUlj ^ uXl«T>I j l ^^ ^.4A^jIAj < X.*,it»I j A7.iI«I 

^ ^ • i^^mu cXaI^^m^ ^ Lojy.'vi l^cjidbp 

jl ^ ^ t,..U III ^cA^VO 

c^U^Xj t A^iTiitt fc (^ 1 ^. 4 ) cAiSTc^IAju ) t ^ 






0-^3 


1 L >0 LiCmAk l^ Luf LiCu ) ISJ 

JJ 45 ^ U^ALl I j :>>-4^ 

\j cpN^ ^ 6d^ ^ JLx^l i^bS 

(•^Ipcju 1 (.^Ij^ (.^I^■■ j ) ^ ^ ^ ^Lt.j A tj ^0^**^ 

• 1^ M,^ 

^jMLUji3 ^ I 4 1 Aam l—>»0 « <*?!» ^ ^ t ,4^^ j ^ 

^^^Luil (^Jj^ ^Ai^ .|tiXldU#|cO (3^1 JJ ^ L U 1 ^ 

tf (SJj^ Ipil jl C5^ ••^jl'5 OU^,^ cIJlX- <j 

(Sjj^ jla—3^ ^J^ •«(j-*j,,^—d^» (SJj^ J Cujil 

<tY^ Oj^ (SJJ^ J 

(^5^ J u-« 4 ^ 6^0^ J*-^ 

O-itl—So c^j^ ojLii) ^aS^U^ L is>j^^ 

(Sjj^ djL-j j»3 ^jdjb a]LL4 a^ ^ 

^ <>^jS jLfc) Ij t (Ju.a/1J jljk.Ii>.l J*3 

Aj Ij (1>U»o-“ OjU^^ yU. J*5 

j! Ij t^lLu) (MONOGRAPHS) ailojuS AZijJ 

u^j-«T Ij^ bS ) ajLft0-uii3 Aj 

i3ij^a.2.4 Ij^ A^ Ij a>o) a!^Jlj cL))^ aAM^ AjL^^jj (jljauL^ Aj 

J^ ^ ^ ^^jM^juijMi^ Ji3 ^cXfaU A jUUAJ I >3 . Llrtf i O ((_ 5» ^«A4J I 

a^ojlj iLlS" ^Uai^j jji aS" LuaS* ^ ajL ft 

Lolji) IpjllS* AjjS'^^il Od^a^W *a A -a^o 



^Jaiii 


TVo 


A.S'cHctju) lla^o^1 ^_^i3^uV9c»o L'O^^.aX' ^ 

j\ f^^jjM jo ^(XUiAjjj ^ . 1 . ^1 ^o j 

(^IjL^ A^ C^* liM 1 (3^^ ^.^ u LLiX* > ^■4| Ui 1 ^ 

uL> I A S jL.U ^ ^id ^ ^tXtU ^JUUl^ 

CCcJu^^^.^ A^^oJb ^^1 ^ 1^ ^ljbA^3^ •cAo^i.AjL^ I fliji A,C> 

—^^1^ ^UJ^ !•>• c3 ^ 1 ^ O mP ^ 1 

t -J iLa A A.^o»Xb ySjlSo ji Ij ^jo- *£ t>ljj 

Jl ajiuj jJLu» is^ 

jl f.A*' ud^ ^ -? lil^) (_g-a.^ J 

fj—^ (^ J cXIJumJb 

.^Ls (jd^ j 

j ojIj jI^ ->V^ LjliS (jjl .«J^I »a^j ^ 
JL j T * * * ojaa- ji (.H^dVi ^ (J^ Uc^i-U9 

id^lid Li-O cXULJulid cIZcuiid {^\ CAjlI L> ^«d .Cuxul 

ImXj 1 dtd^^jS* vj***^ ^ Oftl ^ ^ L •Ow*^ 

»jjj ajjj ,>25^*5 (»A (jliJ^ (j^ Jl J 

t/V" (.^■‘d" c?Ia<1».USJ| aS’V 

♦ idjlid^^^ ^dtXd! (J-ax- Aj Aj 

— i>J^ *_;j? 6-i' ol 4.iXjLA«t^^J lid V>*xV 
djL-j jj jid l^J uXjjlj^Aiil^ 

A . >^3^ ^^^Ji3id ^ ,|,J f>t.XjLU AjLi.iiLj 1 id |tt 1 ^ ^1 1 Ajum ^ 

• «JJuL^^^4 

Ajuuf^^ ^j)ta > A aS* ^^^lyO aILui A^oJb 



Xf N O^J 


4—j Jl c^U4:LuJb (^jj) 

^ .aA (JLui ^ 

^Lt.M.X.i I « 4.) IJ Leu ^ <—J lia <))) ^Ij Aj LeS* aJ Leu 

O jl_ ij:^ ^ •>^ji*^ ^{yLuai evils’ ^J^l .Cj^\ <I3lj 

aI^j <j j (^LftAd-LS j) 

^lu^3^A . 3AJueu l^J cl4uju I. V./-® 4JLe-u^ 0 ^ ^^-* *“ 

4JLc4^ ^3 AJuu/cAS' (jLeu aS* iJIcAul Ix'.^^Lto I Au^^^AS- ^ a i ^7 o 

(^Ij^ ^ < tf7:^-0 A^ ^ S*l .O-eu) ^tXoI C*\t.u3 A»j 

I (JXuj I o«A ,1 LuS^ ^L^ I A..^ I Ij (jl c^ llfl.. ^ 

*nJ♦ deeul 

C^Ij cle>'L^ A.«aJb A^ ^Le tx S I ^^La Aj ^uJ 


CuIILla)) ^ (.ii.Aj lia^)) eXlS L^ eXS ^lUj ^ j3 I ^ 

do-L_« j\ J a«JlA —iL^L LfcAj^^-iio ^1 

»fjjsS tXiiL a^(_^1ajl^3 j'^ 

(,,<.lilg A 4r.cu«A ^ (JLeu Ajlj ^ <—Jllg.ift)) 

^ eXj 3^ deXji ^AlaliX A pr fl , i ^ ^ ^ |«A iS-3^ <. ** 4 I u 13 ^ 

»■ -j (SEROTONIN) Cj^^ 3>,j^ ^ 

(jLw JJ J 3j)3 jLueuj CeA.«Jb I (S3^ J*^ ^jLo 

^3 ((^^utiijLuf) ^ * C«<el LIiJ. 4 )) .C«-l dJuS -Ua-Lwi 

e>e.l^ J-juSu* J ciuSb <JLl« ) ^(i'P ^l'J^ «L) 

(J T j > >’ .i ^ jl 

«jr< i^T,itf (jl ^14>9 ^ J clkul 

.(ji^loj^ 

Jj aXUuA <—el lia 4 (^^L>- y^ a: IJLeu (^LftA^j-e^ 

^Leu ^3 .^Lx 4 • 4 <iU 1 C » ^ 3^eXPiep4 L^<^ I ^-ePtJ ^ ,3^ 




TVV 


L^bS jL (^1^ 

m^^JJLU^j^ Lui 0^ ^ dcslj ^ Lu tuU 1 (( Ijulf 

Luuk^U s.^c^jJlla 0 laiA3 

(jljL^ Ii (Jl^ 1 jUfi*Zj 1 (j-^l .cZccul ^ 

^Lft^^Lw ^Lui 4.^ cVScLol<^1 jl cVj^4 

• iAjcLm (^1 ^3*^ Lx^ 

U 6 i^ 

.((C)U- LJi^ c^L_^^>^)) 

Ol—2^^^^ (j[y —Xi^<-flA.J )) M(C*j) JJ |fr ■ Ic- (^1— 

^((^IJ-Cbli^LAJeJ (^{ySi^juL^)} <(((j-ttJ^J 

C^aIlIa.^) )) i (( j<^ ij> 'i*“^ 

<((j_j«b-5cilj ojLjji (^ 

Lft ^ ^ t u) 3 ^ ,.>ft . (( Ia cX^ ^ I )) ^ ({\ 

U— 3 ^ J u eL ju 

• dciaiJb 3 ***^ ^Jn.u» 3 

^ 1^ fl ^ C^ i- jj C^ ^1 i ^1««A L 4 1 

^LkMjUl (^IAJLu/^ ^3 A!£ iS^ C-JilldLol^ A3Ld,ji^ L ^* 7 ^I 

IjLo •cXjL4^3 0-cu3 IjL4 4,aA 

• «-X»cI1lui34^ 3^ 


« « ♦ 


^L^l^JijL«j1 j3 <S^^L»Jlla-d 3I Jjl Cuui3 oLc-3Utf>l 
3 Lj^l^dL^ulj jl olji^l 3 Ia 4jliNijlx£* 




vvv 


(jjj 


4.^ ^ ^^jLaJLi^ d^LidujMdulj ^ 

4j ^Lfi4) ^ Jo jli^ (jj^K i^ jo I j\S 

(^^^jL 3 (^ I >3 l l Lu* I ^ ^ ^LuxAliy^O ^ ^) uXaw6,.>l^l«> ) *3 ^JuuUf^ 

• (>AjLj ) ^^.>0 Ci.cuit3 CjbJlX^^o 

^ aX^-uAuu csL . 3)^1 jl ^ 

^ > 4.^ cXjuA^ cXm Ij c»4J>»Ia^ Ij LAju>Luf^ ^ l;^ I 

( JSj^ ^Lo IS* <jJ IAJI 4 Z113 ^ 3^-3 4jtjllj^ <JJLu4 J 

*JoS I J ^ ^ CU .UIj|^ 

. cXlS^ (51 <J 

ajbJ^ LjJl jl4^lj j^W^l h 

AJuuo^ Od^ 4^ ^^Ltllla.^ 4yL^2AS^ ^,0 I^7.0 (^|4^(JjL4 J 

A. ^\ IL»^ C^-^A I J C*j^ Lo d jU 3 <-Ulj3l^^ ol^ dcXit 

4^ a]Ia.4 .*3j1i3^^^ 

..3i3^^^^ J JMtJ^i^\^<i Cciijljj^l 4j^^jd^ 

J UJLoL^^^ L4j-aX« Ij ^ (2>dl 

Sjl —i jJ Joid ^j-^ ^ ^jljA 

l^Jjl bj^ LpijJ 

^ —<k^ S')) ^ S' 

4_ij-c£ij 4 jd^ j^b (Journal of Biological Chemistry) 

.^jju,^ ^•^JJ_it i tJbu <J jLctt J C«-cmI 4JI^L 

ULm ^/■^•-*^*-* ^^tuLj c3bdu ^ ^»3 ^b «»»*■* >’ !-> C^t4,^* 

uL^ cfJL o (SJJ sji 4jIJL*« 

jtjS^ (JL^ j»3 .«x®l^ 




•• •> >» 



LfciLd ^^jpi (ifl ^ ^s3^ c.^ixS' ^ ^ Llu 

3 (J1jI>lj1j^ ^^y^Lu« ^IxtuIL)! Lu> IXj 

. Ccuj) J Jj 

Cu4.l fy>^ J (.S-^t" ‘'^J J'5 6d^ 

-3^ tAri (J’^'i^ (.S^ti" ‘'■^3 J'5 ^ {^-> 

. ^jjullIX^ ^ 3"^ ^ ^ •didUii 

Ajj-tL» . CAOiit^cXM jLlxao |«A (S3jyji ^LdtfAj 

. cZidUi I (( ljk,ouui.ti 1 ^ I )) (2) t ^ ii toJ l^j 1 Aj L(i)L4 

OVI A ^ tJ!x«,iiA ((joJlA)) ^ljA_^ 

<i^j^ tjjl (S^ —fcAl^j L)J6 ^1— jj^ 

Aj^^^uJuU ^^^AmJUUt 

• t,^^iid ((dtAjUuL*)) (3^>XxAAi5o 1 (2)1 

JL)l_^,^ )Lfatutl 1 AalII L_j AdUij 1.2^ J3 JLw (jLu) A;>ejl 

(.^l—yd»L_^ j_y£l—.cruuil j^lj 

^(((2))) 3 ^ 3 ^ Od^ »Oa-uiA j ^t . A'X iA 

.(JXcal (jdul (2)d^ ^ ((illul_Ji3)) ^ (((J Ufi* ,jaii (!!■> I.2_ j u 2 .>&j )) 

OO^ ijjS\^j^ (^[ya^SLJ SjL jO 

^((jjLo)) <(((1>^^ <<((jj^» ‘-^ L* <. r »i t M A (j1 

l^Lojl-uil^ (^Ia j)iT,rf,7.f«!.* 1 aS C x^itA ^Ij^jlji^ 

ljL<^ O < > i iii ^ 3 ^ <»«..> i I <-X4 Aj^ ,2^^^)) • <AxJ L 4 cXk-Aju^^ 

jk^ldA ^^\£\ A^iU^)) J 3 

■. (( (2) t—^1 iJii 4 ^ X jC A dUJUj I (^JM 3 1 3^ ^ ^ 4 X _. ? c7-^ Co^^ 1 ^ 1 

^,^15^1^2 ^3 ^3^ AjIJLu (jSjlj^)) 






O^J <./***^ 


1 (jj \'Ij u »1 ^ o l^- L ^ ^ ^ 

<«I—j 

A.J U-*J fj^ j 1)) < (( J ^ )) i ((U j 1 )) 

Lxxii C — <^LuI< (( ^ ^ IajUIPO <^ (( ^^^JLjJ tj 

• ((^ — ■li‘*»» 115 (_^ I—A ^ tXfr t» -J ^ ^ (.^ ^ ^ , 3 ^ ^ ^ 

Jji^^ —f l_fc <j 

^j 1—pjciijljS* (_C ^■*‘**‘*^ ^ ^ii ■*■ > ^ I 

4jbL44uAi ^ I cXJu LocAJLft 01 x11^2-4 

4ir.*AUJ ^ ^ )) ^ (( tJ La-^U ^ ISCulj I 3 O ^ X^UJ»> ) 3 

. 1 — j\ J ((<IL J 

^j\ <i-iJ^ Ud^ 

^-4 ^ ^ ^ I ^ ImIiIii) I 1 • 3^'ti U ^ ~3 ^ C lA ■>» 1 .3^ 

liji4 (_^ 4.-1 . ^aA AJ^^Lh^JZj I ^^^^dbtfijLu* 

.ai5’j_y^ (5;ui>j Ij 


» » • 


.CS^ *^4 U (J^j^ j 

4 j 2 j 1 j^» j»U 4j oLJl j-3 

1 (ZjLuaI^ A-lxu) ^3 ♦ <Jlu.uA 

• J Ij ^ ^ lAfl.jLi 1 <( (^ 1 («Xj AjLluJ 1 ^ ^ C3^ c T a Lt O ^ 

(^l—l^I Jl .OoAil ^—L^ 

j) J^. CfcAill <((^JJj-i 1-4^ ^Ucll J3 




0>JU J el. Jaii Xff 


J l^l^l J U,i1a J J J J'^ 

jjIj jLmIjI j-^ L>iP^ 

^ (( (2)^l^jJLj3 (3 1 —^ it* ■■ ..J ^ {^^ ^ yj' —^^ ^ ^^ ^ 

(J^ 6d^ 3^ c5^vH crJ^J^» 




iL .1 


• 


Ud* U^ 




:^j5) 


.(c««l J^l J (»*»1 ^ 

j*3 T6• • <j joL^ jLtuol \y^j\^ Cjjy^<> 

^.AULJiM ( A. fciMi > i 3 Aj^^^uXu) A*AJb (2)d ^ ^ (_j^ ^ ^1-4 

» <Jlua4^ IpST <.oJb (2) JU 1 

j*^ljjj^ U-S^ jl <j»^ljJ^ Jl Ij (jT <aa 

dCrL^ LaJ ^ Aj Lo ^1 0 ^JuuuU-4 i^JUUtlj <,A.t^ A 

SCi-u#! 

Ij ^fclliA (jl!^4t 4^* iAjulS* cludut 

1 ^ ^^^Luil IJ 3 (JcXJLo ^^^13^ ScAjLo^ 

l»y»IZ3 ^ li * *>.<■ £ )) ^ d s J~* 1 a 1 ll tft i A 4j ^ «JL j Li i I 

6d' -^Luij yU Aj «DJ^ 

4,j ^ (Aj (JU L 4 (^^3cXi4 cl»<-La (_^1 ^3 

,^Cmjj^ ^ IcJLui TT lj.«^I 

A,^ cVjLjL^^^- 4 Lo* (2) I <-XI.^4>4itu* i 3 

J —. JU.^ jjl cluuf3 4.J ij ^jdu^ (.tl^ 4j i— J ila 4 

lA ^A»JU4 ^ ^w3 ti 3 Idttf ^4 < |M 1 t 4^ 

^ j3 AjljLd ^ ^ cJlla.4 ^J^ .JLwIj 

C)t<3^ 3 L 3 4^^ jj JjjM .3jl3 




TfV Oij 


Ij aJLa^ ^dl>uij ajLuI 

^ ‘^Ji «^^» 

• uIctM 1 id Ij 2-4 ^ ^ ^^411 rfSitf ^ <.A.i^ Lft <.XjU^^ 3 

^ O V LiLo M l_S'(JJL uaj ^ ^ cXj id (X) Lj Ldl 
Lui 1 C ^ ^ l.ldLO (2^ Is* 4JC.dUi.J ^ 

A>—»Ix ^* »^ StXi l 2 jum>^ 

c^ILl^ 4.iU92A^ 0 ^^ fc-Cjlid id^^^ 

l.|«<^Od^ ^>,>^ .(JZtAul <J1 *V(-a»o 

C^‘^^n3 ^4.Jc^dUtI 

jid a£ \j ^idja^t^U c^l<u-.d^ j ^Jlc. 

JCulS*^^^—^ tjUj ^ 

U t-il^J ul,^ jl (J-^^ 

J jLiljl dl—0 J 5— isj^ ^ (1>IaIj^ 

1^ ^ > J^ftS* 4.AJb jl / 4jlui ^ ^ (Jli iZf Ur. fl 1 ^ 

Ci-uil CjjI^ c3i^ Odo^^'^'T^ .lXSjS^^ 

^ Ijb ^ILui A.^ (((^ IA Ao^ )) ^ i 

u4j<i Ij 

^ Ijb Aji^ )) Aj ^^^i t iu) 

<i2^ri.Aii^^li|/iii;^^j^ ^A»7.dt,tL4 ^^LoxdUf^^^ • id^^dUf^i^ 

.Cu«l dU^j ^ JdJ ^ J (Jj^ ^ C*A«) 

^ ^Lo»Uf ^cLut^CJ ^ id^lid ^ ^Lo»u) 

••^^->d^(^ Ot 6ds>"^ ^ ^ 

iZff^^yj>t^ A —1 la fl (jLuj (^ly^^^ u Llu ^ jIcXa^T 
JU^ jji .a^j jljActofifc A^ JLi jid (oVLl» 

.cLuij^ Aj 




Jaiii TVA 


^ Okdujc3Lft a-a^)) Aj ^jju^ 

^ -ft . cX A ^Lc^ub I CjI.C>^^^ ^ -4 ^ (^IjJ^^ jl 

^ jljA j) JjI>:JL4 J j]j^ ^>J-t 

A3.JAx* IftJ.^ (jjI <j jU ^ ^ , l A»t, : ^ ^ .i5j-u)^^ 

c3^^ o^ ^^ ^ ^1 ^L_»o4,ut cr.4m^^^y»3 f 

— J< tf a <1 J cjUjCauZU^L jLJiXjI 

jjoij JLui tflj Lo j-2j JU- j*3 ^oaA>ujo j ^ 
aUc^,.> JSla^ JU okk J* 

OJ<-^ «Jl jLj. cio-J 

^ Lx-itl 1 (2)^(-X_^ ^l tk 1 aI 

.cXj^)i 3 Ij c>VU^ J (_^LplLuj (^IaaaL^ 

(S^ <i^J ji 4—^ tj a^ljAj ^J-uJ 

c}l^ ^ I 1 cXjLj 1 cXjuL^ AaJ i^UiO ^cLut ^1>B_^ ) 

^A.4j1jK^ Ij <U^JLjL^^^- 4 i AmIuAJ (^IjUO ^ IiXa S 1 

(■Xj^ )^^ AjLsI ..^ ^Lujulo I (31 -a^ (_^cxL^ Aj 

SjU J3 \j <^) Ujb «-UAiA^ ^l^lfc J 
c?jj^ Aj^ jULiil 

!t3^ (Xa ^aS* A.^ < juulS' 


« ♦ ♦ 


I A^ ^X/b A^lalffl C* ^ ^ A^* ^«^»>iliS i 

A^ lyjl cXliL^^ ^ 4Xjjla^ AS^ Cwdul 

A_oJb ^>.clcu ail <Cju^\ c^jU Ij tl^UiUI 

A^ 1^ ^^^1 (j ^ C^IaJL^j A^ OmIj 





j\£ ojI jjb j .juSU Ljjblj jjb 

^ - <^ . ft (( (_^ Lfl) A,A^ )) I J j ^ L_;jc-) ) I ^ « 

Ij^ Aj l3lc^A«> AJLwcAS' ^ ^ • ClcCM I (_^ ^ L^ 1^ t- -tt iLa A 

(Jliuiil CSJ^^ ‘^,>^(^'^ jliti^j 1 J 

< cX^ I<-^U aS* 4.xJfe (jJG 4j JUj 1 ^ 


« • » 


O ^ Ai, 

(S^ <trY^ 

(_^Ia4u^2A^)) j\^ Od^ C^^Od <-Xjjilj c^Jlla o 4»«Jb (^^l.>- 

c!ludU I (J*^ ((^^^auLxu 

) ^ (^1^1 4j ^^^^Jla»jL 4 ((^^xouuui ^ Li^ .^^>)) ^JL>u«a ^ ^ Li4>^lu 

«-X —.k.^ ^.aJ lilfl.o 1 ^ (2) I ^ 1 ^1 j^^^jJIju ^ Lcti^ I f^jja>e^ 4,j i ^ 

^ -* » ^ ! GT^Ui I ^l>c^ ^ ^ ^ - jtr^ ^ ^ 

^1 1^ cIjV 1.^4 ((Ijb » *0 ^t-tuJ 

^ ^iJj^ ^Li t* 

■3 (((^3^ JLcL. ^ ^^)) ^ <i ^^.%XaJ9 ji J-4)) JJ ^j-4 A^Lli 

. dJbJG Ij LplT OJGU J ((^^^l^)) J ((J I)) 

L^ C.^ llfl 4 iZ^ J 4^ IjLluLjLo 

(l)d ^ d4>ljL.4 AmOJ^ ^ cludut ^>>Lu« 

. AM 1 

isy^ZL^jM b ^ • - bjbjj 

t j 6djb^ j ^6** b 

i-XjL} La cVjLft b ^1 ^> ^^,) . |»j i ^^^^ILulS'^jijdu b 

y u.Ai,lfl A L A.J tiij c3^Jt-d J ((I ^ L_!La)) 


0 5-^ y> JgA-9 T ^ o 


tS,K itii J>3lj Ij JJ iLz^ iS <LoJb ^ .clt^l 

c^UU- jj .jfrj|j>-^ 

^^1^ ♦ jl C-cun3 4_«^ 1^ (^T*^ (*T^ 4-0^ 

4^l^ll5^ j*3 Ij ^6-j^ (^l—4.^ 

cl^wuk34^ cZ«,*Mjfc l^jktu Ld^I^ 1 cl)'^ ^ 34.^0<J^^liJIL> 13 

•(^J 

^l^4,j )) I Ouwl lx»^ja-S»^ 

4Ju^l Ia <-XA<4il t ^1 ^ I A % J ^»*** ^ ^^lgil.<1^ 

. c^lljuLjuzij^dbu ^^,^,7„tifc>4 0 tXjLAxi 1 ^ ■J1 4^^^;^ ^Jyi^l^ 

(^IjI^^jLxu)! tXjumI -«y ^ ^ IcA:^ ^*^0^ c3^'<^^*^«'»^ 

.C^\ Ja.^2^ <JIJL4 dL^ (_^2^ (((dLl^j^ 

4»d 1 id 0 (34^JL (JJLZ4 ju^ 

4—j ‘^ ^^ 4^ LiL.4 (3^3.^‘'**^ ‘i 3 

4j J(3i ^ ^ 0^ . cXiJ J1 cAZ4 (j-^ ^ 


&•* I «» 

JUJ U 4^ 


U“d ’ ^ U^ c,. 4 -u» j j . *-w J I cAjl-« (_^4 

.<jxuiL4 J c^Lft uUji jl 

Ij <di^3^ ^i cr.4«i,>i (_^l4iljL4 (3^.>^ 

4d(^3^^)^ ojLo^ ijiurffl 3 I 4-fc^3^i- s-)^^ 3 

^3 0 CjA 3*^ ^^JJlJL^L^^ 3 ®(( 

(^Jjui-ui ^333 3 ^ OmSIi^oU (SJJ 

3^ 1^ cluu/1 «3«^l_^ . ^fA 3^V^^ ^*-Lu» 4 >C.L. 4 ^ 3*^ Cj^ 

.^4-uujjS^ Cu«i 3 I ^ 4^(^llS^jl C^W' 4 lg tf J 

. >.JULu>i—j dJCLfti^ 3^^ ^3^ ^ clujul 

^ S *3 (Jt^ u^ ^3 (,5^*^^ (3*-^ 3*^ ((^3J« yA * 5 33-^ 






o^j 


a—jfcl—i <j Jj) v^■ -f^t^ 

1 i I_;b5^ >30 ^U <_S , ^ 9_4 • MJ J. Ol 3l / ^LJ I M*J 


p p “ 

Ij i^bS^ j»jj yU. <_S OI JI u^ 

A. ^ Jbjtj (jla nJ (2) i tf fl.'>n.« ^ t J ^ 1.0 Ajl^^ 

Jj ^ ^ .I f t C *. fl A J Aj (j-uj .CcuiI <(jb 

djLol 1J ^ . ^ j^ . 7 .i n j3 ^ jb 

4»_^ Cutlo 6 d* ->>» 

fjuAj .OyjuX Aj ^t^djuuAi^ Ij ^^^jLtduj b 

j\ jklaSl j\£ Cj'i\<i 

^—i ui^ ^—i '-‘^ 

Au^IA^ A^ (jail ^ C>VL2-« ^jd-^buC- Aj Aa^I^^ 


»bo I clut Ii3 CaI l>» 

• * ♦ 


* * * 


»Aa« 2AS-)) ^adJ ^ ■*-***" P ^ bol 

ij d Ld ^j n I* J I ^^ 1 ^ ^ 1 aj I ^ ^^^ lb <1 (( ^ . OU Ldl t lib 

‘'d ud^ a^bj .CXuil t-jJLfr c^l-t^jla^ Jl (Jb-i db 

^l^jljT ud>A-r^ 6d-?b^ 

.ajjiaj \j JJJ tJUa^joA Lj^j)j 5^ 6jb .J^A:^JJ 

^b f fc TL ) I ((^^b^ Aj^^^-tij)) 0,jJU j\ A^ 

• ajuukiaLj ^Ib*ri i ^Lui(,fib b ^bo^^^^uu# aj Lj AXd^^^aj 

.ajlj dJii A13^ Jb tl^VbLo Ud* j* C?ja* AdiiiuuoJb ^1 

—OLSj ij dUaS ^l^ I C^jl^ ud^ od 

^0 Jl—a. JO ,jSj:) (^Lftjl^ A^I (Jl> j ajba 

■ lI t A l^_ % t 



Oy viA* Jaiii 



) )) ‘-^ -* yJM l>C-0 4.^oJb „y^ 

J JJU^ C,iLLL;^.^ ^J^LjOj (^l^ljLuf 

IjLtiu^fcfcU^ ^ J> ^ 1 ^‘-^)) 3 

4j»lJLu« (_^) 

,Cwj| «(fti^ t^Jj-iiLu ^lSo^^_«l •‘^1 

A^ jS A^ UiXo-uA J-^ 

^jj) J) 

(^Lj^lJUl A^ a— s>~\j (jl Ij 

Aj J CaIuL^ (^lyJjLft Aj J I^JlXA eiil^ 

A»JS»ijU IjLJ 1 ^ ^ Aj ^JUjJt Ia <-Xj[^ uOmImUJ ^ ^ 

jLiu^l ^ ^La-^ dA^i^ Ij ^ cXjuiIjU^ t^ IaAj^ j-i-fij 

vXjLX^ t-Xj J^jOJ 4-lo 

(_^Iy»aL- 4 JJ (^3 » <Jlcia>' OiLiA-O ^^l>C-4 ^JoL—J 
cltdwt ,„>'A4 ju ^Jjuj^lj ^ IjIjuVJLj) ^ L lJlI 3 

(^lA<Jj-iiu Jl J JA3 jUilSi UU:^] JJ ^IaAj^j-UIJ b 

(jtcCLoo^tid J- b A^l A, ^ ft j) A 3 b 

A^ ljlUuA>CJ ^1 t (yO'.j j uuyj ^ (Al^ V.»^l3.^)bA 

^yua (J^CLut (_^ Lj^-A l-A ^ 1 ^<3 

'r^-j^ ui'^. ok^>^ 

(jjl Oja^ (_$j K x, fl D ^j-uaL^ (Jl»- 

^^—.Jlc» s' (^IaA uuit^ Otcr^Alp) A^ yd 

V^S^A LaA |«A b ^Ja,^l>> A^ ^Jl C - <T > (2)1.aA b 1^ 

^ CSJ-^J J Jj lq* ^ —i .1^^ btf 





o^j {j**^ 


.^l-ui ^ 

^^ —* djLsl (^|<^b j\ 4^ ojL ^1 

;fJ^Ljb jS"^)) ^JLo(K. F. HEUMANN) oLo^.ci.Jjl^ 
(^l5i <j I ^^^-uiljLiciuduj j j (^jLui 

(Mr, KENDEVENEY, Jr) 

J^,a,.^^oL^ 0^ Jt dLi .Ccu,! 4.:uSj_: 

^tJJuLSt^ Ijb 4J Luu3 1)) (J. CAMPBELL) 

• <.AJuLJtf 1 cXS' ^IjUiJW I I 3 O ^ ^ uXurfl (( ^.aJlC' 

• ^ I** s^ ^ *1* ^ 

• i»JUyul (J) (Jjl A 1^ 0 

(^J-5 6^ 

.LowUi ^C-tAllj ^<3 

^^\3J$ CjJJ^ ^jJaj 

4Jj^^ ^*3 .i3^1lX_j (^ 1 ^- 4 ! L)b t 

(J^ ^ 1 4;>c,jlj1j ^ (_^jl.juLxu oIaI lb o 

4,J aS* t^jl A (2 )Iju4 ^3 <JLjL7a«4 4 

.dudiil 0 fa^u> duXliS'l^^ uXj 

4—J ^ ^ ^ b ^ 3 3 ^4 c-jJ lla4 ( ^ 3 b^ ^ 

bw^ Aj 4^" clodul ^^b^ iS 

<Jb*i Aj JLu J C ui ii,. u (j\ Jl ^Uj c^l^ (^b 

. 3 ^^ ^Oj 

A-e J <3bLd) oj^^. ObjcK' c^Jjj ^1 6d'^b. 

jl J ‘-^‘^3 (S^)-^ O olSL^l^ dO^A^Ij 

^ ^ ^ ^^jiduJL4 ^^^^.Ai,iLj (_^lcXa^ ^cXxjLufcV^ ^l^L mJ L ^4 






^ iAjJLS* I cZcuii • uXjuLui (Aj^ 

^ clcMil c3j. A >. Mii 1 O^J ^jmJU f^yjJU 6d^ 

CuU;:>J A_j ^ Ul J 

.a^j (ji^ 







TIiIm is an authorized translation of 
ONLY A TRILLION 

by hunu' Ariimov. Copyright 1957 by Abelard Schuman Ltd. 
PulilI till'd liy Abelard Schuman Limited, New York. 


Printed at offset press 
Tehran, Iran 



ONLY A TRILLION 


by 

Isaac Asimov 

Translated into persian 
by 

Hahmoud Behzad 



Tehran, 1969 









OU >6 : 


^a:>\ J; 

jji .o*-! ^:S^ 1 >-ob ^-ojI «N\^ 
V> 3«N 6 • aj li’^A 

ll> olj^ ^ ^;:>6Ale 

L-i lij ol^j) 

—^03 
31 «N^-05^^» a._, aW' 


( b-Aj ol^3 J^Jus 
^ b-J 



